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| Roadmaster. 
» — Its 200-HP engine is so 
Wee. popular the spark plugs 
-— have already 
gone platinum. 


3 It should be a record-breaking year for Roadmaster. Because along with dual 


air bags and anti-lock brakes, Roadmaster now has a new 260-horsepower V8 
engine that returns 25 mpg* on the highway. And platinum-tipped spark plugs 
that last 100,000 miles. For more information on how Roadmaster Sedan 

T delivers power, luxury and value, call 1-800-4A-BUICK. 
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In America. 
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Our Indiglo night-light illuminates the entire dial of the Timex Atlantis 100 watch with the right amount of 
light to read anywhere. The battery lasts 6 years. And at $3795 it only costs about JNJ DIG LO 
1/100,000th what a new Lear will run you. For retailers, call 1-800-367-8463. BY TI NT E х 


TIMEX. IT TAKES A LICKING AND KEEPS O N TICKING 


| , з 
| rie 


A TIMES MIRROR 
MAGAZINE 


‘ mR s & 
FOUNDED IN 1872 
Li 
READERS VOLUME 244 
$t 
— BACK | NUMBER 6 
\ | +t 
| r | COVER BY GREG JAREM, 
| v s New TOM WHITE 
INIEWSFRONTS 
Science & Technology 27 
à Automotive 34 
Computers Narure’s ARCHITECT 
& Software 47 TA 
Home Technology 50 Houses should be more like plants and animals, 


says an architect whose imaginative designs draw 
inspiration from nautilus shells, wasp nests, and 
dragonfly wings. 


THe Newest Way To FLY 
78 


With the most powerful jet engines ever built, the Boeing 
777 is ready for takeoff. Designed entirely on computers, the 
world’s biggest twin-engine jetliner offers the latest in com 
puterized flight-control technology. 


S Can THis Man SAVE 
+ ~ rn 


The appointment of biologist Jack Ward Thomas to head 
the U.S. Forest Service signals a sea change for an agen- 
cy whose historic mission has been to harvest timber from 
| ће nation's forests. 
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Mere impulse buys for vacationing snapshooters? Hardly. Sin- 
gleuse cameras now take underwater and portrait shots, 


CONSERVATION 
» COUNCIL Emerging technologies 
32 for the Supercar 


Once and future 
cameras 


Nature's telephotos, even super panoramas. 
architect 
An Encounter Win A.I. 
— SO 
<3 1 Con a computer fool you into thinking you're conversing 
Can this man with a human? If it can, it has passed the test of artificial 
save our forests? intelligence conceived by Alan Turing, the famed English 


mathematician. 


EMERGING TECHNOLOGIES 
Fon THE SUPERCAR 
| P dE С It would travel 80 miles on a gallon of gas. But will it be eco- 
The newest way nomically feasible? The Clinton administration has forged an 
alliance between automakers and the national laboratories to 
create technology for a car three times more fuelefficient 
than today’s models. We take an early look at the most 
likely emerging technologies. 
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SEEING THE FOREST 
INSTEAD Or Tur TREES 


n 1974, when Senior Editor Dan 
D^ began covering the automo- 

tive beat, Detroit was panicked by 
an international energy crisis. "The 
industry was scrambling with every 
wild idea you could think of—even 
coal-burning and wind-powered cars," 
he recalls. As it turned out, incremen- 


Super Race Car: Senior Editor Dan McCosh sees the unconventional 
Patriot as a rolling testbed of emerging automotive technologies. 


tal improvements in the basic gaso- 
line-burning piston engine increased 
fuel efficiency. It also didn’t hurt that 
the doomsayers turned out to be more 
than a little off the mark. 

Nonetheless, 20 years later, McCosh 
finds himself on the trail of new tech- 
nologies that could triple the efficien- 
cy of today's cars. This time, he's sort- 
ing out the feasibility of the so-called 
supercar program, a brainstorming 
collaboration between the auto indus- 
try and the government. The goal: 
Adapt exotica more at home in-outer 
space for use on the interstate. 

Even if we were to discount past ex- 
perience and rally around the supercar 
project with man-to-the-moon zeal, 
some inescapable facts make it hard 
not to be skeptical. Consider this fact: 
The exotic technology from our nation- 
al laboratories typically costs a thou- 
sand times more than todays mass- 
produced automobile—which actually 
costs less per pound than a McDon- 
ald’s hamburger. 

On an optimistic note, however, se- 
rious engineering efforts to develop 
the new technologies are underway. 
Witness the Chrysler Patriot race car 
on this month’s cover. Making the 
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rounds of auto shows this year, the car 
will debut at LeMans in 1995. Be- 
neath its featherweight skin is a hy- 
brid drivetrain and energy-storing fly- 
wheel that make the Patriot a 
four-wheeled laboratory. Exotic 
technologies are one thing. But racing 
programs, as we all know, are mile- 
posts within sight of the dealership. 
We'll be rooting for the Patriot come 
LeMans. 


hen science writer Paul Rae- 
Wis first suggested a story 

about “new forestry"—the high- 
ly speculative method of managing en- 
tire ecosystems, not just the trees 
—Jack Ward Thomas was deep within 
the bureaucracy of the 
U.S. Forest Service. 
Then suddenly, Thom- 
as was plucked from 
the ranks to become 
the agency's boss. His 
appointment is un- 
precedented: He's the 
first scientist ever to 
hold the post. 

Senior Editor Dawn 
Stover, who met up 
with Thomas shortly 
after his appoint- 
ment, describes him 
as "tough as nails" 
and tells us that this 
may be just the pre- 
scription that the For- 
est Service—and our 
forests—needs. "Thomas has a reputa- 
tion for honesty and standing his 
ground," says Stover. "He has earned 
the respect of friends and opponents 
alike. He's already made a differ- 
ence—in attitude if nothing else." 

In Raeburn's story, you'll meet 
Thomas and understand the chal- 
lenges he faces. Thomas' goal is a 
proper balance between the needs of 
the environment and the needs of peo- 
ple. As indicated by our company's an- 


JOHN B. CARNETT 


 nual environmental survey, that is 


consistent with the opinion of a major- 
ity of Americans—who reject the ex- 
tremes of environmental debate and 
believe that protection of the environ- 
ment can go hand in hand with eco- 
nomic development. Is Jack Ward 
Thomas and his new forestry the for- 
mula our forests are in desperate need 
of? “Refocusing the Forest Service will 
be a tough job, but if anybody can do 
it, Thomas can," concludes Stover. 
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т automatic 
is divine. 


Introducing Murray's New Automatic Drive Riders. 


Henry Ford made history by manufacturing a luxury everyone could afford. Now it’s Murray’s turn. 
With Murray’s Automatic Drive Mower, everyone can enjoy the ease of 100% foot-operated automatic 
drive at about half the price of most dealer brands. There’s no hard shifting, no jerking motion. And 
E. when you consider that just one touch of the pedal controls both direction 
"m апа speed, well, let's just say that for the money, it's definitely 
s } the easiest and quickest way to mow your lawn. Automatic 
drive is featured on both Murray and “Ultra by Murray” riders 


and can be found at fine n аа 4 
retailers across the U.S.A. IT! a Ге ЧГ ӘҮ. 
Tough as they come" 


Groom Lake REVISITED 


earching for the Secrets of Groom 
Lake” [March] was well done and re- 
vealing of the nature of our ongoing 
military high-tech developments. How- 
ever, I disagree that we need to know. 
Its OK to be controversial in your sto- 
ries, but you should be careful to weigh 
the relative big-picture values. 

Conrad F. Metcalfe 
Center Harbor, N.H. 


ou want to know "what's really go- 

ing on there?" None of your damn 
business! 

L. E. Glaser 

New Windsor, Md. 


Ww done! Outstanding! 


John J. Amsler 
Las Vegas, Nev. 


he enemies of American interests 

aren't called the Soviet Union any- 

more, but they're still out there. You 

fail miserably in justifying your story 
as being in the public interest. 

Bill Slusher 

Charles Town, W.Va. 


Y the American public pays taxes 
and has a part in the design of new 
systems and technology. But we don't 
need to know about what is being de- 
veloped in secrecy to keep the country 
ahead of others in the technology race. 
SMSgt. Ron Kunkle (Retired) 

Sierra Vista, Ariz. 


am convinced that great promise for 
the future sits in buildings in the 


Ge POPULAR SCIENCE JUNE 1994 


Nevada desert—and it’s being bungled 
and mismanaged by bureaucrats who 
wrongly consider the American public 
the enemy. It's time to lift the veil of 
secrecy. We should put America’s col- 
lective scientific and engineering abili- 
ty to work on, for one thing, the project 
to duplicate the alien propulsion sys- 
tem, which physicist Bob Lazar is a 
part of. 
Tom Nesser 
Rochester, N.Y. 


peaking of mysterious, is it true 
that former longtime POPULAR SCI- 
ENCE columnist Smokey Yunick was 
recently spotted at Area 51 testing his 
adiabatic engine [April '88 and March 
'89] to escape a buyout attempt from 
the oil industry? 
M. Zaleski 
Windsor, Ontario, Canada 


W^» needs spies? The Russians, or 
anyone else for that matter, need 
only purchase a subscription to PoPu- 
LAR SCIENCE. 

G. Owens 


Annandale, Va. 


ү? feature was well researched 
and informative, and the photos 
were fantastic. Гуе followed reports 
about Groom Lake for a number of 
years and feel sure something highly 
unusual is happening there. The mili- 
tary is likely doing testing of advanced 
hypersonic aircraft. Although it is im- 
probable that the military is test-fly- 
ing captured alien spacecraft, if this 
were the case, I am sure that we hum- 
ble civilians could handle such a reve- 
lation without becoming hysterical. 
The military has a long history of cov- 
ering up unusual events, and always 
uses that timeworn excuse of national 
security to keep them secret. 
R. G. Copenhaver 
Shelbyville, Mo. 


Y^ sold out for sales and controversy. 


Richard Garrison 
Stone Mountain, Ga. 


t's too bad that the government 

didn't use the deadly force that is au- 
thorized for such trespass. 

Ed Wallace 

Beverly, Mass. 


C енин on an article that 
exposes excess military secrecy and 
black programs. These continue to be 
self-perpetuating, with no accountabil- 
ity to the American people who pay 
the bill. 
Roger G. Bouthillier 
Hudson, N.H. 


ho are the bad guys?" you ask in 
your March "Editor's Note." You 
may not think they exist now. But I 
hope you're not so naive as to believe 
there will be no more wars, and that 
we don't need to maintain a techno- 
logical edge. Groom Lake serves a 
purpose, and its products will protect 
American interests for years to come. 
Capt. Tony C.T. Hu 

Woodbridge, Va. 


e contents of your article on 
Groom Lake may have been ob- 
tained by legal means, but I am left 
with the feeling that you have taken a 
significant step closer to becoming a 
supermarket tabloid. 
John E. Sanecki 
Romeoville, Ill. 


Wer is running the operation 
at Groom Lake is doing so with- 
out any monitoring. If there are hu- 
man-rights abuses, atmospheric de- 
struction, or tests using poisonous 
airborne weapons done there, who 
will know? The Cold War is over, but 
the business of death rolls merrily 
along. Who will foot the bill, do the 
cleanup, and pay for the lawsuits 
when it is all done? We will, of course. 
Laura Hazelwood 

Mt. Vernon, Mo. 


ould we have our freedom if we 
did not have Groom Lake? 


T. Washington 
Bellflower, Calif. 


f the government feels that it has 
the right to keep secrets from tax- 
payers about how it spends their 
money, shouldn’t we have the right to 
keep our income secret so it won't be 
taxed? This could be the silver lining . 
to the whole story. 
Donald Butler 
Warren, Ohio 


disagree with your contention that 

the government needs to come clean 

about Groom Lake. Sure, I'm curious. 
But I don't need to know. 

Curtis Jackson 

Clearfield, Utah 


hy detail how these over-age ju- 
veniles are heckling the mili- 
tary? How are they contributing to 
our national security and well-being? 
I want our government to develop 
new weapons, and it seems that even 
the most simpleminded should know 
this requires some secrecy. I applaud 
the Air Force’s efforts to keep the 
Groom Lake base secure. 

Donald Sangl 
Magalia, Calif. 


In The Old West, Fey 


Crafted in solid 
sterling silver 
and 24 karat gold 
on sterling. 

The brave and courageous law- 
men who won the West. Now their 
badges are re-created for the first 
time in the Western Heritage Mu- 
seum’s Official Collection, | 
Twelve unique badges in all. 
All based on extremely rare orig- 
inals. Each is actually minted in 
solid sterling silver from hand- 
engraved dies. And the legendary 
badge of Pat Garrett is 24 karat 
gold electroplate on sterling silver. 

These minted masterpieces are 
$65 each. An imported custom- 
designed case for wall hanging 
or tabletop display is included at 
no additional charge. 

SATISFACTION GUARANTEED 
If you wish to return any Frank- 
lin Mint purchase, you may do so 
within 30 days of your receipt of 
that purchase for replacement, 
credit or refund. 
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The Franklin Mint 


= —D کے‎ CÛ Franklin Center, РА Please mail by June 30, 1994. 
"b 19091-0001 Limit of one collection per subscriber. 
Es 00 
TT ; „ГГ R ` 
‘ceg Please send me these 12 Official Badges of the SIGNATURE _—_——_—— 
‘# Great Western Lawmen at the rate of one every LE EER OEE SU eee Ear 
month. I need SEND NO MONEY NOW. I will be billed MR/MRS5/MIS55 


Ф j | PLEASE PRINT CLEARLY 
. in 2 equal monthly installments of $32.50* each, be- ADDRESS __ | APT. 3d 
ginning when my first badge is ready to be sent. There is 
no additional charge for the custom-designed display case CITY/STATI 
crafted of wood and glass. 


ZIP 


\ TELEPHONE # 
“Plus ту state sales tax and TELEPHONI = NUUS x 


a cbarge of $1.95 sbipping and bandling per badge 85174-218-001-8JCB/E/H 
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READERS TALK BACK "e 


THE Furure is Now 


ne of the future phone services you 

mention in "Worldphone" [March] 

is already here. Since 1993, BellSouth 

has had a service called ProLink Per- 

sonal Numbering, which uses one 

phone number and routes all calls to 

wherever you are, be it home, office, 

car, or on foot. When a subscriber 

doesn't want to be reached, ProLink 

takes a message and sends an al- 

phanumeric page relating relevant 

calling information and whether the 

message is a fax. ProLink also accepts 
electronic mail. 

Thomas F. Evans 

Senior Manager 

Network Access Strategy 

BellSouth Wireless 

Atlanta 


CONSERVATION RETROFITS 


'm glad to know that my children 
may be enjoying the benefits of ener- 
gy-efficient homes ["Canada's Ad- 
vanced Houses," March]. But in the 
meantime, I and many others live in 
houses built before energy conserva- 
tion was a consideration. What is be- 
ing done for the renovation of older 
homes? Also, in an age where building 
a new house is beyond the means of 
many people, energy efficiency seems 
to be practical only for the wealthy. 
Dana Kyler 
Albion, N.Y. 


There are many ways to save energy 
and money in an older home. For ex- 
ample, you can install better windows 
and insulation, wrap your water 
heater in an insulating jacket, and 
switch to compact-fluorescent light- 
bulbs. Your local utility may have a 
program to help customers retrofit 
homes with energy-saving measures. 
—Dawn Stover 


Murper Bv DEATH? 


Г “Death of a Hunter" [March], ex- 
perts say that because the 5,300- 
year-old Iceman's body had lowland 
pollen on it and three broken ribs, he 
was fleeing to the mountains after a 
*violent altercation." Did the investi- 
gators ever consider that Iceman just 
tripped, broke his ribs in the fall, and 
then, unable to continue, died? 
G. B. Palmer, 
Huddleston, Va. 


Address your letters to Readers Talk Back, POPULAR SCIENCE, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; 


= 


Reader Samuel B. Lewis bui m opt fo prove 
that a low-aspect-ratio wing could function well 
on a roadworthy aircraft. 


37 Years To SUCCESS 


am delighted that someone has final- 
ly proved that a low-aspect-ratio 
wing is a viable approach to a roadable 
aircraft [^/What's New,” March]. But I 
wonder why it took so long. In the 
mid-1950s, I built a prototype with 
eight-foot-wide, 19.5-foot-long wings. 
With the 85-horsepower engine I in- 
stalled, the vehicle could attain only 
50 mph, short of the 70-mph-plus 
speed it required for takeoff. And at 
that point I threw in the towel, think- 
ing that someone else would build one 
within the next ten years or so. I didn’t 

think that it would take 37 years. 
Samuel B. Lewis 


Pahrump, Nev. 


ACCURATE TESTING? 


в the “Muscle Cars” article [March], 
you state “the Firebird dusts the 
quarter mile in 14.1 seconds at 101 
mph.” But in the spec chart you say 
the car took 14.5 seconds to acceler- 
ate from 50 to 70. Somethin’ doesn’t 


jibe here! 


Z. Michaelson 
Winston-Salem, N.C. 


The 50-to-70-mph figure was achieved 
in the sixth gear of a manual transmis- 
sion, an economy gear that is not in- 
tended for maximum acceleration. For 
further information about how POPU- 
LAR SCIENCE conducts car testing, see 
the accompanying story to "In Full Ac- 
cord" on page 111 of the May issue. 
—Dan McCosh 


Corrections: Alden Hatheway's name 
was incorrectly spelled Alan in “Sun- 
lit Seminary" [Science Newsfront, 
Feb.]. 

Panasonic's V21 notebook computer 
in "Whats New," [Jan.] is being sold 
in the United States as well as Japan. 


or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 
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INTRODUCING 
THE NEW FORD 


ASPIRE 


THE LOWEST PRICED CAR WITH 
STANDARD DUAL AIR BAGS. 


When we STARTING АТ 


designed the | + 
ка" $8240. 


new Ford 
Aspire, we set 

out to prove that paying less for a car 
doesn't have to mean settling for 
less. So we gave it more of the things 
you aspire to in a car. We gave it a 
3-year/36,000-mile bumper to 
bumper warranty.** We designed it 
to go 43 miles on a gallon of gas! 
Aspire offers anti-lock brakes. And 
we made Aspire the only car in its 
class with standard dual air bags. 


EVERY ASPIRE PROTECTS YOU 
WITH THEFORD ROADSIDE 
ASSISTANCE PROGRAM: 

Help is only a toll-free call away 
should you or your family need a flat 
tire changed, lockout assistance or a 
fuel delivery. The new Aspire, from 
Ford. A new kind of car for anyone 
searching for something better. 


* 1994 Aspire 3-door. MAU AG suggested retail price 


excluding tax, title and destina 


** Ask your dealer for a сору of ‘he limited warranty. 
ТЕРА estimated highway mpg. 
tt 3 years/ 36,000 miles. fh dealer for details. 


Always wear your Safety belt. 


HAVE YOU DRIVEN 
A FORD LATELY? 


| | | f | | 
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ГЕР BY BOB SILLERY AND SUZANNE KANTRA 


Sun Microsystem's Sparc- 
station Voyager is the first 
portable computer with the 
extra horsepower to handle 
the computer-aided design 
programs usually run on 
workstation-class comput | NE 
ers. The unit features Sun's — = 
60-MHz microSparc II pro- ae 
céssor and a builtin ISDN 
рһопечіпе connector for 
high-speed communica- 
tions. Price: $9,995 (monochrome), $14,995 (active-matrix color). Sun Microsys- 

tems, 2550 Garcia Ave., Mountain View CA 94043. * 


NUCLEAR ROVER 

E-Rov from Benthos Inc., of N. Falmouth, Mass., is an underwaterinspection robot 
for nudear power plants. Benthos improves earlier designs by placing most of the 
robot's electronic components on a remote control center, safely away from the re- 
actor core. Made of stainless steel, it’s also easier to decontaminate. Mechanical 
arms are an option on the programmable rover. Price: $50,000. 


A noninvasive glucose sensor could 
eliminate multiple daily finger pricking 
for 2.5 million American diabetics. 
The portable Diasensor 1000 uses in- 
frared light to measure blood sugar 
within seconds; similar sensors are to 
be developed for alcohol, cholesterol, 
and other blood constituents. The dic- 
betes sensor is expected by mid- 
1994: pricing is not yet available. 
Biocontrol Technology, 2275 Swallow 
Hill Rd., Bldg. 2500, Pittsburgh PA 
15220. 


Features such as a lockable U- 
| shaped zipper, which is easy to 
close even when the bag is 
b- |... crammed full, waterre- 
P sistant heavy-duty ny- 
lon, and double-stitching 
( combine to make the 
B.A.D. duffel tough | 
enough to withstand ехіто- 
rough handling. Price: $105. 
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ASK AND 
GET AN 
ANSWER 


Most car navigation systems 
display map information 
on a screen. The 
Voice Activated Navi- 
gation system inter- 
faces with a car's 
CD player and gives 
instructions through 
the car's speakers. 
Spell your current location, state your 
destination, and the system tells you 
how to get there. Price: 5500-5600. 
Eclipse by Fujitsu Ten, 19600 Ver- 
mont Ave., Torrance CA 90502. 


This flashback digital voice recorder may replace your 
tape recorder. It stores 30 or 60 minutes of 16-bit, or 4 
tape-quality, sound on solid-state memory cards 
called SoundClips. Weighing less than three ЖЕ “ 
ounces, the $200 device can fastforward or play {А DX aan 
at half-speed while maintaining a normal voice dl Ё 
pitch. Norris Communications, 12725 Stowe 
Dr., Poway CA 92064. 
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BRITISH SPACE PLANE 
Skylon is a British concept for a hypersonic space plane that 
would take off and land on a conventional runway. The unpilot- 
ed 270-foot craft would have wingtip-mounted hybrid jet en- 
gines that breathe atmospheric air at lower altitudes and then 
switch to a rocket mode, burning liquid oxygen and hydrogen to 
carry a tenton payload into orbit. Reaction Engines Ltd., Stan- 
ford in the Vale, Oxfordshire, England, SN7 8LX. 


UNCLUTTERED CONCEPT 
Mercury's Premys concept car is based on the Ford Mondeo, now selling in Europe, 
and the Mercury Mystique and Ford Contour, to be sold here this year. The object: 

& | to create the longest possible wheelbase with the shortest possible front and rear 
overhangs to provide more interior room. Premys is executed with minimal corners, 
cracks, seams, and bumps. The uncluttered exterior exemplifies Lincoln-Mercury’s 
future product plans. The car is not scheduled for production. 


FAMILIAR INTERFACE 


The interface for Managing Your Money for Windows, a personalfinance program, 
invites you to sit down at a desk you customize with your own appointment book, 
calculator, and other personal information software to handle your personal fi 
nances. Click on any object, say, the check register, and you're launched into that 
part of the program. Price: S80. Meca Software, Box 912, Fairfield CT 06430. 
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Weed Eater's VIP GatorVac features a wide nozzle so it 
con pick up cans and other large objects while it vacu- 
ums for twigs, pinecones, and paper. Equipped with a 
10.5-ampere, 1.5-hp electric motor, the $89 pow- 
er tool has three settings: vacuum, blower, 

and jet vac, which first dislodges wet or 
matted material with a powerful, 
narrow stream of air, then 
vacuums it up. 


DON’T LET THE SUN SHINE IN 


Photovoltaic cells embedded in the glass of this sunroof from Webasto Sunroofs of 
Maumee, Ohio, help keep a car cool. When temperatures inside the vehicle exceed 
85°F, the cells power two fans that pull in cooler outside air and exhaust hot interi- 
or air through vents in the roof. If it starts to rain, sensors shut the vents. Price: 
$1,300 to $1,500, dealer installed. 


12 © POPULAR SCIENCE JUNE 1994 


BOARDSAIL 


The Catsurfer, a catamaranstyle 
boardsail, provides beginners with a 
stable learning platform. For more ad 
vanced sailers, one side detaches for 
conversion into a conventional board- 
sail. Price: $1,795. Catsurfer, 3600 
S. Harbor Blvd., #425, Channel ls- 
lands Harbor, Oxnard CA 93030. 


LIGHTER SAW 


Die-cast magnesium construction 
lightens the Porter-Cable Mod- 
el 347 7'/sinch circular 
saw to just 10 1/4 
pounds—/. EN 
pounds less than the — ^ 
nexHightest model of 

its size. Easy to heft 2 
for cutting jobs, „= JM 

the $225 saw | 
has a builtin dust- 
control port and makes bevel 
cuts from 45 to 48 degrees 

and from 90 to 93 degrees, 
for special back cuts and odd angles. 


LONG-LEGGED DIESEL 
You could go weeks between fil-ups in Mercedes-Benz's new 
E300 diesel sedan, now available for sale. The 
= car has an astounding 750-mile 
cruising range. The 3iter, 4- 
valve-per-cylinder, 134p ifr 
line six provides acceleration 
from 0 to 60 mph in 12.6 
seconds. Mercedes says the 
engine's design meets 1995 
emission standards in all 50 
states. ABS and dual air bags are 
standard. Price: $40,000. 


OBVIOUSLY, WE KNOW 
WHAT MAKES PEOPLE TICK. 


WE DIDN’T ACTUALLY INTEND TO MAKE SO MANY DIFFERENT WATCHES. IT JUST TOOK US A WHILE | Ы 
ТО FIGURE OUT THE ONE YOU HAD IN MIND. 392 INDIVIDUAL WATCHES FROM $50 TO $300. | 


Disney Available at all Best Catalog Sbowrooms and Jewelry Stores. 


| The Nauticus theme park set to 
open June Ist features a multiper- 
son "virtual adventure." Explorers 
enter minrsub simulators for an 
odyssey in which they interact with 
high-definition, 3-D computer ani- 
mations of deepsea creatures. The 
$52-million center in Norfolk, Va., 

pii = — = is designed as a showplace of mar- 
itime technology and ocean science. 1 тет Navy fighter simulators and educa- 
tional exhibits. Admission: $10, adults; $7.50, children. 


COMMUTER CONCEPT 
Chrysler's Expresso concept car is big on the inside, yet compact overall. Based on 
the company's Neon production сог, it features chairlike seating for greater visibili 
ly, plus "sightseeing" windows. Two feet shorter and 15 inches tuller thon the 

Neon, Expresso is powered by Neon's 2Jiter 132-hp 4-cylinder engine. 


Controlled by a wall switch, remote control, or rain sensors, Marvin Windows with 
PowerDrive are the first windows to close and lock on command. Three windows 
can be operated from a single switch: The first would add about $350 to o win- 
dow's regular price; the other two would add $150 apiece. The windows can work 
with Honeywell's TotalHome, a home-control and security system. Marvin 
Windows & Doors, Box 100, Warroad MN 56763. 
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FRONT LOADER 


Pioneer's 100-disc player, the PDF-100, opens from the front for easy access 
when stacked withother components. It features “smart taping,” a technique that 
sorts songs on a CD to fit compactly on each side of a tape. Price: $715. 
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The Magellan GPS Trailblazer is a handheld Global Positioning System receiver which, in addition to displaying your latitude and p 
longitude, includes such handy features as the distance and direction to backtrack to a base camp. The 14-ounce unit has o | @ ШЕ 
backlit LCD screen. Street price is about $525. Magellan Systems Corp., 960 Overland Ct., San Dimas CA 91773. Ы: 
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FROM NOW ON ALL YOUR SHOES WILL FEEL 
AS COMFORTABLE AT THE END OF THE DAY 
AS THEY DID IN THE BEGINNING. 


s ee? 
c rers 


HIGH-TECH FOAM 
ABSORBS SHOCK 6-MONTH BREATHABLE 
AND PROTECTS FEET GUARANTEE TOPCLOTH 


No small feat. After all, your shoes are under a lot more 
pressure than they were probably designed for. Which is 
precisely why Dr. Scholl’s created an advanced line of 
| insoles that are specifically designed to give your feet | 
Maximum Comfort revolutionary support, cushioning and shock absorption. Maximum Comfort 

| | There's an insole made for every need and shoe style... 
DRESS/ CASUAL Dress, Casual, Work, even Sport Replacement Insoles for 
your athletic shoes. And they can improve comfort by up 


WORK 


Insoles to 100%. So now your feet will feel as good in the Insoles 


evening as they did in the morning. 


Tough and durable, 
witha contoured | 
arch, a molded heel 
and advanced 
shock-absorbing 
foam, they provide 
that extra cushion- 
ing and stability 
Designed to fit eek hard-working 
dress shoes and Macs ind 
loafers. Soft yet 
durable, they re 
made of advanced 
cushioning IMPLUS* 
foam that conforms 
to your foot. DL 
"IA The form-fitting arch The average sumo Wf (< J! | 
нь. - support provides wrestler weighs 420 WORK 9 iti | JES 


pounds. The average 
man puts 9,000 times 
that much weight on 
his feet every day. 
That's why Dr. Scholl's 
created these revolu- 
tionary insoles. 


additional comfort. a m nih SE a 


01994 Scherim-Plough HealthCare Products, Inc 


M RE fe MD MA CEN Make life in your shoes more comfortable. 
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PHOENIX FROM THE SUN 
Pontiac’s aging Sunbird is on its way out. Replacing it is the new Suntire, shown 
here as a Speedster concept car. The two-seater boasts a 4-cylinder, DOHC 2.4-liter 
supercharged engine producing 225 hp. But don't get your hopes up— insiders 
soy the new vehicles due this fall will not look as dramatic as the Speedster. 


BIG-SCREEN 3-D 
You can see 3-D images on Sanyo's 40-inch rear-projection 3-D TV without special 
glasses. Stereoscopically recorded images are displayed on the screen, which con- 
sists of an array of half-cylindrical lenses that send slightly different images to the 
left and right, giving the illusion of 3-D. Available in Japan for about $40,000. 
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WIRELESS 
POCKET 


The Nokia 2191 is a Personal Com- 
munications Services phone for voice 
and data. Weighing 8.3 ounces and 
less than an inch thick, the digital 
terminal functions in the 1,900- 
MHz frequency range allocated 
to PCS subscriptions, which 
may be available next year. 
The unit's ID module lets a 
traveler remove his phone 
number and personal 
phone lists for use in 
other terminals. Street 
price: about $500. ы 
Nokia Mobile 
Phones, 2300 Tall 
Pines Dr., Largo 
FL 34649. 
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Walk through a 3-D spinal cord, watch morphing technology display man's evolu- 
fion, or zoom in for a rotating examination of a skull. The $50 3-D Body Adven- 
ture combines these and other educational special effects. Compression techniques 
deliver the views while taking only 11 MB of hard disk space. Knowledge Adven- 
ture, 4502 Dyer St., La Crescenta CA 91214. 
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ORBIT 

A free-floating blade revolves in- 
side a magnetic track on the bat- 
tery-powered Orbit concept lawn- 
mower. The mower's doughnut |+ 
shaped blade is angled inward 
for efficient cutting, mulching, 
= and maneuvering on uneven 
Е) ground. Honda Power Equip- 
M ment came up with this proto- 
type as a concept for a quiet 
and nonpolluting mower. 
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Be a computer service technician... 


. 5 sures 


successfu 


1 e Choose a complete | | 
secure tomorrow ay | 


Jobs for computer service technicians will 
almost double in the next 10 years according 
to the latest 
Department 
of Labor 
projections. 
For you, that 
means 
unlimited 
opportunities 
for advance- 
ment, a new 
career, or 
even a 
computer service business of your own. 

But to succeed in computer service today, 
you need training — complete, practical 
training that gives you the confidence to 
service any brand of computer. You need NRI training. 

Only NRI — the leader in career-building, at-home electronics training 
for 80 years — gives you useful knowledge, hands-on skill, and real-world 
experience with a powerful 486sx computer you keep. NRI is all you need to 
succeed in this growing, profitable field. 


2. Move beyond “book learning" to 


1994 Good рау, too! 2004 


try things for yourself 
NRI knows that you learn better by 
doing. That's why we developed the 
‘highly effective NRI Discovery 
Learning Method. You first read about 
the subject, studying diagrams, 
schematics, and photos that make the 
subject even clearer. Then you 
reinforce each important concept with 
exciting hands-on projects and 
experiments. You build, examine, 
remove, test, repair, replace. So you 
discover for yourself the feel of the 
real thing and enjoy a confidence gained only through experience. 


3. Get inside a 486sx computer 


If you really want to get ahead in computer service, you have to get inside a 
Б state-of-the-art computer system. That's why NRI 
| "7 ] now includes a high-speed 486sx mini-tower 
NEW! computer as the centerpiece of your hands-on 
, Color monitor, 


: training. 
CD-ROM drive, 
and 200 meg 
' hard drive! m, 


As you build this system from 
the keyboard up, you actually 
see for yourself how each 
section of your computer 
works, especially the powerful, 
reliable 80486sx Intel CPU. You 
assemble and test your 

DE computer's keyboard, power 
— supply, and 3.5 inch floppy disk 
- ~~ drive with your professional 
multimeter and digital logic 
probe. But that's not all. 


a M p. T 


S TO d 
ture 


You go on to install a 200 meg hard disk 
drive, Super VGA color monitor, and 
CD-ROM drive with sound card — today’s 
most wanted computer peripherals. Now 
not only will you dramatically increase your 
computer's storage capacity, but you'll also 
get first-hand experience with today's 
exciting new multimedia components. 

What's more, you train with and keep 
professional software including MS-DOS 6.2, 
QBasic, and Microsoft Works. And, using 
state-of-the-art diagnostic tools from 
Ultra-X, you learn to quickly identify and 
service virtually any computer problem on 
IBM-compatible machines. 


F 
4. Make sure you’ve 
always got someone 
Pur to turn to for help 
Throughout your NRI training, you've got the full support of your personal 
NRI instructor and the entire NRI technical staff. Always ready to answer 
your questions and help you if you E 7 
should hit a snag, your instructors | bs 
will make you feel as if you re in a 
classroom of one, giving you as 
much time and personal attention 
as you need. 


9 e Take a step in 
ө e 

the right direction 
by sending for your FREE catalog 
today! 
Discover for yourself how easy it is to succeed in 
computer servicing — with the right training. Return 
the coupon to get a big, full-color catalog describing 
NRI's incomparable computer training in microcom- 
puter servicing and other high-tech career fields. 

If the coupon is missing, write to: NRI Schools, 
McGraw-Hill Continuing Education Center, 4401 
Connecticut Avenue, NW, Washington, DC 20008. 
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e : | Forcareer courses 

mni | 
McGraw-Hill Continuing Education Center | 
4401 Connecticut Avenue, NW, Washington, DC 20008 


approved under GI Bill 
О check for details. i 


ÛJ Computer Programming | 


VÍ CHECK ONE CATALOG ONLY 

lJ Microcomputer Servicing A] PC Applications Specialist 

lJ TV/Video/Audio Servicing ÛJ Multimedia Specialist [ 
Telecommunications à] Programming in C++ | 

lJ Industrial Electronics/Robotics with Windows 

ÛJ Basic Electronics ÛJ Bookkeeping & Accounting ! 


Name _ Age 


City/State/Zip 


Accredited Member, National Home Study Council 101-0694 


J 
Address 

! 

І 
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RIDER 
IN THE SKY 


Blue-sky thinking on the part of Hon- 
da engineers is embodied in the 
ES-21 show motorcycle. On-board 
ideas include a hydrogen fuel cell 
powering а superconducting elec- 
tric motor. Other features are a 
double-arm front suspension and 
Steering system, and wheel rims 
that ride on disc-shaped rollers. 
American Honda Motor Co. Inc., 
1919 Torrance Blvd., Torrance CA 
90501-2746. 


ALL 
AROUND 

The London Underwriting 
Centre contains what's touted 
as the world’s tallest bank of 
centrally suspended escalo- 
tors. Connected to the top of 
a glazed atrium by clusters of 
steel rods, the 16 escalators 
provide fast circulation among 
the various floors. 


a Bü 
# SEGMENT 
sid mn ^7 ACTUATORS 
FINE SURFACE + 
ACTUATORS 3E 
GRAPHITE 
EPOXY 
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DALE € 


А 364oot-wide, halFinch-thick mirror is 

being built for the Air Force by Itek Optical 

Systems of Lexington, Mass. Destined as the primary mirror for a space-based laser 
defense system, the mirror could be used in ground-based and orbiting telescopes 
and other instruments. Thirteen segments, each 13 feet long, will be attached to 
piston-driven actuators to make a perfect optical surface. Polishing will give it an 
accuracy of 34 billionths of a meter. 
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SNAPPY 
FURNITURE 
Durable, scratch-resistant construction 
and ease of assembly highlight the 
SnapEase line of computer fur- 
niture, including computer 

desks and printer cart (shown). 

The furniture assembles with a snap- 
lock mechanism: No tools are re- 
quired. Price: desks, 51 70-5230; 
printer cart, S60. Microcomputer 


Accessories Inc., Box 17032, In- 
glewood CA 90308. 


SOFT TOP 

Unlatch two handles and drop the Saab 900 convertible’s top from the driver's 
seat: Four electric motors, plus two more in the trunk, do all the work. The glass 
rear window is equipped with an electric defroster. Automatic and manual transmis- 
sions are offered, along with three engine options: 2.3-liter four, 2.5-liter V6, or 
turbocharged 2-liter four. Prices for the 9005 and 9005Е convertibles start in the 
low $30,000 range. 


Never miss 
another 
ЖЬ Го и р 
>” s h o t. 


When you're shooting away at 


two frames per second, composing 


the perfect shot without changing 
lenses, you will know why the 
Olympus 15-3 DLX has been 
called a truly revolutionary camera 
that redefines photography. With 


features that give you countless 


possibilities, the 15-3 is a smaller, 


lighter, faster SLR that's all in one. 


Real photography, real easy 


THE OLYMPUS 15-3 DLX 


• BUILT-IN 35-180MM ZOOM LENS 

* ED GLASS FOR CRISPEH IMAGES AT ANY 
FOCAL LENGTH 

* AUTO-FOCUS, MANUAL OVERRIDE FOR 
CREATIVE CONTROL 

» SHUTTER SPEED TO 1/2000TH SEC. 


* MACRO AT 35-120MM TO 23.6" 


« 4 FLASH MODES 
a 8 EXPOSURE MODES 
e 150 25-5000 IN 1/3 STEP INCREMENTS 


* COMPACT AND LIGHTWEIGHT 


OLYMPUS 
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THE FLAVOR IS 


E 
| Kings, 17 mg. ‘tar’, 1.1 mg. nicotine av. per cigarette by FIC method. e«ee«sawrco. 
| 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. | 
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no doubt about it. 


ARMORED FIRE FIGHTER 


If you're thinking it looks like a cross between a tank and a bulldozer, you aren't 
far off. A Czech tank factory has adapted a tank chassis to create the Firefighter 

55, an armored vehicle for attacking severe forest or industrial blazes. The nozzle 
sprays foam or water at 600 gallons per minute, and the vehicle can be operated 
remotely if necessary. Flamechek International, in Santa Paula, Calif., sells it 
for about $450,000. 
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PC CARD 

Within the business-card size Cardio- 
486 are all the components you 
M ee Need to run a computer: 
NEL ee) lts Intel 486 processor 


ч - 2 ey con control a VGA display, ROVING EYE 
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A Ё 7 ies a ans ee Need to keep оп eye on the kids or — ЖЕ | E s 
7 mois 0 r a speak- see who's out in the hall ringing = WEN ^ 
er and more. Products ys | YW doorbell? Place the 2'/2- by — B | | E 
Жи а dk 4'/,-inch wireless CCTV Ѕиме e 


d de Ps саш а lance System camera anywhere ١ 

; soles " M within 120 feet of its receiver, hook i TID д 
Vols: the uni’ the receiver up to your TV, and you | р 
| dis TA | d can watch the black-and-white | 8 

VS RN ову video on channel 3. Price: $420. Advanced Microvideo, 13552 Research Blvd., 


lation and removal. salope Mol 
Price is not yet Ste. B, Austin TX 78750. 


available. S-MOS 
Systems, 2460 
N. First St., San 
Jose CA 9513]. 


PLANT BLANKET 


For better seed germination, the 22-inch-by-22-inch heavy rubber Professional 
Propagation Mat warms soil to a set temperature between 40°F and 100°Е The 
$129 mat and thermostat come with a 
six-foot power cord; two mats and 
one thermostat cost $189. 
Gardener's Supply Co., 
128 Intervale 
Rd., Burlington 
VT 05401. 


BORN TO HOVER 
A pair of rotors that intermesh and counter-rotate keep the new Kaman K-Max 

| “оета! truck” stable and eliminate the need for a tail rotor. Designed for lifting 

| jobs such as logging and fire fighting where stormy mountain weather conditions 
are common, the helicopter can hoist a 6,000-pound load. Kaman Corp., 1332 
Blue Hills Ave., Bloomfield CT 06002. 
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JAPAN 
IN SPACE 


Japan has joined the ranks of 
countries with advanced space 
capabilities with the launch of 
the H-II rocket, the first large-ca- 
pacity rocket based entirely on 
Japanese technology. Its pay- 
load was the Orbital Re-entry 
Experiment module (inset), 
which gathered information on 
aerodynamic heating, thermal 
protection, and navigation to be 


used in designing Japan's future EHF | Ж 
unmanned space shuttle. A microprocessor built into Battery Tender prevents batteries in seasonally operated 


vehicles like snowmobiles and motorcycles from dying due to neglect. It supplies o 


gentle current when needed, continuously adjusting voltage and amperage to keep i 
the unused vehicle's battery at optimal charge. To avoid damage to battery plates, 
it varies the charging rate according to the ambient temperature. Price: S60. 
Deltona Power Supply, 801 U.S. Hwy. 92 East, Deland FL 32724. 
E 


Jacuzzi's Shower Tow- 
er combines a whirlpool 
bath with a circular 
shower enclosure. The 
shower module fea- 
tures a tempered glass 
wall, an eight-position 
shower head, and a 
built-in seat, mirror, and 
shelves. The five-foot 
bath has four water jets 
and costs about 
$3,795; the six-foot 
bath has six jets and 
costs approximately 
$4,240. 


SHUTTER GLASSES 
Imax 3-D glasses use see-through LCDs that rapidly open and close to give the illu- 
sion of depth at specially made movies expected to premiere later this year at 
Imax large-screen theaters. The wireless headset also pumps 3-D sound from a pair . 
of tiny speakers placed at right angles to your ears, supplementing the theater's 

audio system. It's made by Sonics Associates in Birmingham, Alo. 


INDIANA 

PACER 

The Mustang Cobra pace car for this | 
year's Indy 500 is now available, but 
you'd better hurry if you want one. 
Only 1,000 of the Cobras are being 
built. Unlike the ordinary Cobra 
coupe, this model comes with a rag- 
top and a slightly beefier suspension. 

А 5.0Hiter V8 producing 235 hpis | 
standard. Price: $20,765. 


24 « POPULAR SCIENCE JUNE 1994 


- ts o PT 
p anl. mm 
50 e а ا‎ 


e РЬ +. ГТ 


= чы P E саа i 
: u^ mi 
ers Lene 


Ja at 


Perhaps one day soon, stocks will boast 1100cc displacement, bonds will take you both on-road and off, 


sand you'll spend three happy days deliberating on the color of your new IRA. But until then, the radically- 
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styled, potent new BMW R1100GS dual-purpose motorcycle is one investment you won't just sit on. FOR THE WORLD AHEAD. 


There's never been a better time to invest in excitement. To find your nearest authorized BMW motorcycle dealer, call 800-345-4BMW. Ask your dealer for full details about our 3-year, 
unlimited-mileage, limited warranty; 24-hour roadside aid; and free riding schools. And be sure to find out how financing options through BMW Financial Services can make a BMW an even 
smarter investment. Then with the money you save, check out our full line of high-performance riding accessories. ©1994 BMW of North America, Inc. The BMW logo and trademark are registered. 


The Only One of its Kind 


Just Got Got Better! 


DUAL-TRACKING 


TECHNOLOGY 


BEL 64587; 


Undetectable 


Front and Rear Laser 
Detection 


Super Wideband Ka 
Radar Detection 


Complete Super 
Wideband Ka Coverage 


— 


33.4 34.3 36.0 
GHz GHz (GHz 


EN ca: Super Wideband Ka with FMT® 
Ordinary Super Wideband Ka 


Lining traditional Super Wideband Ka tech- 
nology, ЕМ maximizes sensitivity across 
the entire Super Wideband Ka frequency. 


Introducing the new 

BEL 645STi Plus: Undetectable 
Radar/Laser detector with front 
and rear Laser detection. 


For over 25 years, BEL-TRONICS has been proven the 
technology leader and has maintained its reputation as 
the leader in Radar/Laser detection. Now BEL rein- 
forces this reputation with the new BEL 645STi Plus— 
the only Undetectable Super Wideband Ka detector 
that offers Dual Tracking Laser™ for both front and rear 
Laser detection. Only BEL 645STi Plus combines three 
different technologies into one detector. 


Dual Tracking Laser" 


Existing Laser technology cannot detect Laser signals directed at the 
rear of a vehicle-a common method of speed monitoring. In response, 
BEL-TRONICS developed Dual Tracking Laser "— the only existing 
technology capable of providing both front and rear Laser detection. 
Dual Tracking Laser" is based on military Laser technology used in 
Operation Desert Storm—a technology so powerful it was rated 
‘number-one’ in off-axis detection. And off-axis detection is the 
most common form of Laser speed monitoring. 


Proven Undetectable 


BEL 645STi Plus incorporates BELs Shadow Technology?-proven 
undetectable by VG-2. No other manufacturer can make this claim. 


Complete Super Wideband Ka with FMT® 


BEL 645STi P/us detects each Radar band separately, using dual-patented 
FMT? With FMT full sensitivity is maintained over the entire Super 
Wideband Ka bandwidth —33.4 to 36.0 GHz. Most detectors provide Ka 
sensitivity that "peaks" at a fixed frequency, then sharply falls off, leaving 
you without complete Super Wideband Ka coverage. 


The Only One of its Kind—from BEL-TRONICS 


No other product on the market combines these three sophisticated tech- 
nologies into one detector. You can have BEL 645S Ti Plus today for just 
$399.95. To order, or for the name of a dealer near you, call toll-free today: 


1-800-341-1401 USA 
1-800-268-3994 CANADA 


BEE 
BEL-TRONICS LIMITED 


Leadership through Innovation and Technology 


f ШҮ ей writer LL. and Foreign patents. 
(GI - registered trademark af BEL- TRONICS LIMITED. TM-trademark of BEL- TRONICS LIMITED. 
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BIODIVERSITY 


oiling water usually kills bacteria 
and other microorganisms. But 
some bacteria have adapted to 
the geothermal springs of Yellowstone 
National Park, some of which bubble 
at a perpetual boiling point of 199°F. 
Like tropical rain forests, these mag- 
ma-heated pools are home to a variety 
of unidentified microbes potentially 
worth billions of dollars to genetic 
prospectors. Dozens of biotechnology 
firms are rushing to gather specimens 
from the scalding waters. 

Dan Huff, chief scientist for the Na- 
tional Park Services Rocky Mountain 
region, says scientific discoveries have 
already emerged from Yellowstone— 
an area once thought worthless except 
for its scenic value. À bacterial enzyme 
removed from the park's Mushroom 
Spring was instrumental in the devel- 
opment of DNA fingerprinting. Other 
enzymes have helped researchers 
manufacture perfumes and deter- 
gents, convert cellulose into clean- 
burning ethanol, and transform corn- 
starch into a biodegradable road 
de-icer. Eventually, thermally adapted 
bacteria may even help scientists un- 
derstand how life began on Earth. 

While biological prospecting has ob- 
vious benefits, it has stirred a debate 
over whether private companies should 
profit from organisms discovered in na- 
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Bacteria thrive at the upper limits of survival in 


this super-hot spring in Gibbon Geyser Basin. 


tional parks. "The federal government 
currently has no legislated authority to 
collect royalties from research conduct- 
ed on public lands," says Huff. “It 
would be nice if this could be changed 
to help support the maintenance of our 
parks as refugia for scores of rare and 
valuable species, many of which have 
yet to be identified." 

Yellowstone is not the only national 
park that holds promise for prospectors. 
The expansive cave systems of New 
Mexico's Carlsbad Caverns—where 
darkness reigns and the temperature is 
stable—have produced bacteria useful 
to the pharmaceutical industry. Carls- 
bad cave specialist Bob Crisman says 
most park visitors “may not realize 
that research in hot springs and caves 
has helped to advance the nation's 
$10-billion- 
per-year 
biotechnology 
industry into 
a world lead- 
ership posi- 
tion."— Todd 
Wilkinson 


In the Mammoth 
Hot Springs area, 
calcium-carbonate 
mineral deposits 
form where wa- 
ter flows from a 
crack. The bath- 
tub-temperature 
water sustains al- 


gae and bacteria. 
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Toxic WASTE 


CADMIUM TAKES 
A POWDER 


ust a stone's throw from 

the Hudson River, 

Marathon Battery 
dumped toxic cadmium in- 
to a Cold Spring, N.Y., 
marsh over two decades, 
turning it into a federal 
Superfund site. The con- 
centration of cadmium in 
the tainted mud is more 
than 100 times higher 
than the natural level in 
soil. Cadmium, a heavy 
metal used in the manufac- 
ture of batteries, can cause 
kidney disease and other 
health problems. 

As part of an estimated 
$109 million cleanup ef- 
fort, Gould Electronics of 
Eastlake, Ohio—the com- 
pany that is now responsi- 
ble for the property—is 
dredging 48 acres to re- 
move the cadmium. The 
excavated mud is drained 
of water in large settling tanks and 
presses. After treatment, the water is 
returned to the marsh. Instead of 
merely trucking the more than 
100,000 tons of contaminated marsh 
soil to a landfill, however, Gould is first 
rendering the cadmium innocuous. 

Gould's contractor mixes a propri- 
etary powder with the tainted soil, and 
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DEWATERING 
TANKS | 


DEWATERING 


PRESSES 


the cadmium binds with the powder to 
form a crystal. The resulting com- 
pound is similar to the mineral ap- 
atite, which contains lead but is harm- 
less. “What we're doing is changing 
the material,” says Gould environ- 
mental project manager Charles Kiz- 
ina. The process also neutralizes lead 
and other heavy metals. 


PLANTS 
Common Roots 


f" olving a century-old mys- 
» tery, botanists from the 
Missouri Botanical Garden 
in St. Louis have linked a 
newly discovered tree in Costa 
Rica to a long-known—but 
until now enigmatic—tree in 
Africa. In the process, they 
have provided some of the 
strongest botanical evidence to 
date that Africa and the 
Americas were once joined. 
Barry Hammel, the Garden’s 
associate curator, chanced up- 
on the new tree while explor- 
ing Costa Rica’s Osa peninsula 
in 1989. From its unusual red- 
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green fruits and oddly-pat- 
terned flowers, Hammel knew 
it was a new species. Two 
years of searching reference 
materials and consulting spe- 
cialists, however, turned up no 
clues to the tree's identity. 
Then one day Hammel 
picked up a book describing 
tropical African trees. One 
species, Lepidobotrys staudtii, 
stood out. Discovered a century 
ago, it had no known rela- 
tives—and it looked almost 
exactly like the Costa Rican 
tree, Ruptiliocarpon caracolito. 
Hammel and his colleagues be- 
came excited. If the two trees 
were related, then the scien- 
tists had just accomplished the 
botanical equivalent of “finding 
a new species of African ele- 
phant living in America,” says 


Hammel. Detailed research 
proved that the trees did share 
a common ancestor. 

Enough anatomical details 
distinguish the two trees, how- 
ever, that their ancestor must 
have existed on both sides of 
the Atlantic Ocean about 100 
million years ago, when—ac- 
cording to geological theo- 
ry—the continents were still 
close together. The trees, in 
fact, represent “a particularly 
clear case” of botanical evi- 
dence for continental drift, 
says Hammel. Unlike many 
other American plants with 
African relatives, the seeds of 
both trees are large and short- 
lived, and therefore couldn’t 
have blown or floated across 
the Atlantic in modern 
times. — Robert Langreth 


RAIL CARS TO 
LANDFILL 


TREATMENT 
REAGENT - 


TREATED SOIL CURES 


Cadmium-contaminated mud is dredged, dried, 


and mixed with a powder that binds the heavy 
metal into crystals. 


The treated soil cures within hours, 
helping to cut the project duration 
from five years to 18 months. The 
cleanup will be completed by sum- 
mer’s end.—Mariette DiChristina 


POPULATION 
Two BILLON Or Bust 
Е: resources can comfortably 


sustain a maximum human popu- 

lation of only two billion people, 
according to ecologists at Cornell Uni- 
versity in Ithaca, N.Y. The world’s 
current population is 5.6 billion. 

A team led by David Pimentel con- 
sidered the natural resources re- 
quired for human life, including fer- 
tile croplands, forests, fresh water, 
and energy. The team then calculated 
the population size “that will ensure 
the possibility of individual prosperity 
for everyone, while maintaining a 
quality environment.” 

To reach a sustainable level by the 
year 2100, the population of the Unit- 
ed States would have to drop from 
260 million to about 200 million, says 
Pimentel. Americans would also have 
to reduce their water consumption. 
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MAKING SENSE Or SCENTS 


ould a whiff of wintergreen revive 
drowsy drivers? A research pro- 
ject at Dowling College on New 
York’s Long Island aims to answer 
that question. Clifford Bragdon, the 
professor heading the project, says 
that previous research suggests win- 
tergreen may be more effective in 
keeping people alert than caffeine. 
"We're going to quantify that effect 
and see what it means in terms of 
safety and productivity,” he says. 

A few Japanese companies are al- 
ready experimenting with scents in 
the workplace. Shiseido, a Japanese 
cosmetics and perfume maker, claims 


TIM MCGARVEY 


its research shows that office clerks 
type faster and make fewer typing 
mistakes when perked up with a gen- 
tle dose of citrus scent. The odor is es- 
pecially effective in midmornings and 
midafternoons, the company claims. 
With a Japanese construction compa- 
ny, Shiseido is selling a system that 
adds aromas to a building’s ventila- 
tion air. Operators can program the 
system to eject a variety of scents 
throughout the day. 

Scents might have even more seri- 
ous uses. Teruhisa Komori, a re- 
searcher at the Mie University School 
of Medicine in Japan, says animal 
testing indicates that exposure to 
lemon scent helps counter the impair- 
ment of the immune system caused by 
stress. Lemon fragrance might also be 
an antidepressant, Komori observes. 
But he cautions against the prema- 
ture spread of “aromatherapy.” “We 
need to thoroughly verify the effects,” 
he says.—Dennis Normile 


UF LIFE Institution of Oceanography and two chemists at 
the University of California in San Diego have 
THE Bic THAW proposed another explanation: They say the im- 
pact of large asteroids and comets—about 60 
ow did life on Earth begin? The convention- miles in diameter——striking Earth billions of 
al wisdom is that the atmosphere of the years ago could have intermittently thawed the 


early Earth was rich in carbon dioxide, frozen surface of the planet's primitive ocean. 
which trapped the sun's heat and warmed the The impacts may have deposited organic com- 
ocean enough to sustain life. pounds in the water, giving rise to the first living 


Marine chemist Jeffrey Bada of the Scripps creatures, the scientists suggest. 
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ANIMAL HUSBANDRY 


Ciose To Ewe 


cud chewers. But cows also make 
great bodyguards for sheep on the 
open range. 

U.S. Department of Agriculture sci- 
entists have found that cattle and 
sheep “bond” when raised together. 
The cattle then protect the sheep, vir- 
tually eliminating losses to coyotes. 
“More than once, we've seen a cow 
face down a coyote and force it to 
make a hasty exit,” reports USDA 
range scientist Dean M. Anderson, 


Tere known as mild-mannered 


bovine buddies. 


who works at the 193,000-acre Jorna- 
da Experimental Range near Las 
Cruces, N.M. 

Because sheep and cattle favor dif- 
ferent types of plants in their diets, 
the same number of animals can 
graze together on a smaller tract of 
land than would be needed to main- 
tain separate herds. This gives other 
areas more time to recover from graz- 
ing.—M. D. 


ASTROPHYSICS 


USDA AGRICULTURAL RESEARCH SERVICE 


Charles Alcock, a team of re- 


EVOLUTION 
Our OF AFRICA 


nthropologists have long believed 
Д" Homo erectus evolved in Africa 

about two million years ago and mi- 
grated to Asia one million years later. But 
it now appears that this early human an- 
cestor may have left Africa much earlier. 
"Geochronologists" from the Institute of 
Human Origins in Berkeley, Calif., dated 
two sites in Java and found that Homo 
erectus took up residence there more than 
1.6 million years ago. Now anthropolo- 
gists are uncertain whether modern hu- 
mans descended from the African or the 
Indonesian population, or even whether 
they are the same species. 


MEDICINE 
SAFE SuN STRATEGY 


unscreens prevent sunburn, but 
they may not protect you from 
melanoma, a potentially fatal 
form of skin cancer. That's the conclu- 
sion of researchers at the University 
of Texas who tested common sun- 
screens on laboratory mice. 

The researchers applied sunscreens 
to the ears and tails of mice placed un- 
der sunlamps. Later, the researchers 
injected the mice with melanoma skin 
cancer cells. Mice that had been ex- 
posed to the sunlamps' ultraviolet 
rays developed more malignant skin 
tumors than unexposed mice. 

For greater protection from the sun, 
people at high risk for melanoma— 
those who are fair-skinned, who burn 
easily, have many moles, or a family 
history of the disease—should wear 
hats, protective clothing, and sunglass- 
es, as well as an SPF-15 sunscreen. 


and the star, bending and 


searchers from the United magnifying the star's light and 
MATTER States and Australia observed thus making it appear 
MATTERS more than six million starsin brighter. 
‚ the Southern Hemisphere’s A research team from the 
here is new evidence for Large Magellanic Cloud French national laboratory at 
IE existence of “dark galaxy—the Milky Way’s Saclay has independently 
matter” in the form of nearest neighbor. During more made similar observations of 
Massive Compact Halo than a year of observations, the lensing phenomenon. 
Objects, or MACHOs. These the magnitude of one star Dark matter тау constitute 
dense, Jupiter-size bodies, briefly increased to seven times 90 percent of all mass. If this 
believed to exist at the periph- its normal brightness. Two oth- is true, and more MACHOs are 
ery of our Milky Way galaxy, er stars also brightened, found, it may mean there is 
are “dark” because they emit though not as dramatically. enough mass to reverse the 
no light or any other form of The scientists attribute the universe's apparent expan- 
X radiation. changes to an effect called sion—and, eventually, cause 
Led by Lawrence Livermore gravitational lensing: A the universe to collapse. 
National Laboratory physicist МАСНО comes between Earth —Patricia Barnes-Svarney 
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SPACE 
GREAT LD. 


ne of the hottest items on the 
space shuttle may be headed for 
supermarket shelves. Checker- 
board-like symbols on the heat-shield 
tiles of the shuttle’s underbelly mark 
the introduction of a new coding sys- 
tem that could make today’s bar codes 
seem like just a flash in the scanner. 
Called Vericodes, the symbols could 
usher in a new era of automation in 
product identification and tracking. 
Like a bar code, the black-and- 
white matrix translates into alphanu- 
meric characters. But bar codes are 
limited to labels read by reflected 
laser light, while Vericodes are 
scanned by electronic cameras that 
can capture images from a variety of 
surfaces. Thus the codes can be direct- 
ly applied to any product or part. Us- 
ing the new system to track the 
24,000 unique tiles on each shuttle’s 


0 


To avoid misidentification, Vericodes can be ap- 
plied directly to pharmaceutical vials. 


skin will save tens of thousands of 
dollars per flight. 

Because the data elements are all 
the same size, Vericode is “the most 
space-efficient code there is,” boasts 
Alex Makanvand of Veritec, the small 
California company that developed the 
compressed code. A half-inch-square 
Vericode can pack more characters 
than a six-inch-long bar code. 

NASA collaborated with Veritec and 
Rockwell International, a maker of 
shuttle parts, to develop the code. That 
partnership is leading efforts to com- 
mercialize the new technology. 

“We have marked microchips for the 
electronics industry that are about the 
size of a grain of rice,” says Fred 
Schramm, manager of NASA's Tech- 
nology Utilization Office. NASA and 
its partners are also developing Veri- 
codes for applications ranging from 
pharmaceutical vials to live hogs. Pro- 
totypes will emerge around the end of 
this year.—Joyce Gramza 
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SPACE 


STARSHIP SEARCH 


have searched for extraterrestrial 


large optical telescopes on 
Earth could spot the in- 
tense visible light from an 
antimatter rocket engine 
at a distance of 20 light 
years, and the Hubble 
telescope could see it out 


$ the 1960s, radio astronomers 


civilizations by listening for their 

radio messages. But there may be a 

better way to find aliens, if they exist. 

Look for their interstellar spacecraft, 

" suggests Martin Marietta Astronau- 
tics engineer Robert Zubrin. 

Radio messages from extraterrestri- 
als would require recognition and de- 
coding. Rocket emissions, on the other 
hand, obey the laws of physics and 
could be much easier to spot and iden- 

- tify. Also, radio messages are inher- z 
ently weak, but rocket engines used P j frared satellites could spot 
for interstellar travel would generate ь.__ __ |? other telltale emissions. 
powerful radiation, which is de- Interstellar spacecraft might vse magnetic sails to decelerate with- Magnetic sails, which 
tectable with current technology. out expending rocket propellant. A magsail is a loop of supercon- might act as drag chutes 

Zubrin, who plans interplanetary ducting wire; the spacecraft at the center is connected to the wire by for alien spacecraft, offer 
missions for Martin Marietta, says a thin shrouds. When the ionized gas of interstellar space hits the the best detection possi- 

- galactic starship designed by an ad-  sail's magnetic field, a shock wave forms, slowing the spacecraft. bilities. Magsails create a 
vanced civilization would probably use “bow shock" as they col- 


to 300 light years—a 
„range encompassing as 
E many as a million stars. 
2 Fission rockets would 
5 produce relatively weak 
< radiation, but Earth-based 
= radio telescopes could de- 
= tect high-frequency radio 
к emissions from the plasma 
- drive of an antimatter or 
£ fusion engine. Orbiting X- 
= гау, gamma-ray, and in- 


an engine driven by antimatter, fu- celerate as it approaches its destination. lide with the interstellar medium, 
sion, or fission. The alien starship Assuming a spacecraft mass of one producing low-frequency radio 
might also use a magnetic sail to de- million tons, Zubrin calculates that waves.—Hay Nelson us 
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AT'S RIGHT FOR NATURAL RESOURCES 


Conservation Heroes: Making A Difference 


(From left) Pond: Checking striped bass eggs on the Chesapeake; Buer and 
students in the ‘classroom’; Hulbert digs into streamside research. 


eople make things happen. And in no other en- 
deavor has this become more evident than in the 
field of conservation. For 39 years, conservation 


volunteers, leading professionals, and envi- 
ronmental organizations have been recognized 
Conservation 


through the Chevron Conservation teer 


Awards Program, founded in 1954 by 
the late Ed Zern, legendary outdoor 
writer and Field & Stream columnist. 
It is today the oldest and most presti- 
gious conservation awards program 
in the U.S. This year, the Times 
Mirror Magazines Conservation Coun- 
cil has joined as a partner with Chev- 
ron to honor these unsung heroes. 


Five of this year's citizen-volun- 


Award winners are 
profiled here. Their ef- 
forts are the seeds of 
change that will benefit 
future generations. 
Sixth-grade Red Bluff, 
Calif. environmental education 
teacher Julie Buer's guiding princi- 
ple has been “to bring children to a 
strong level of awareness about their 


! right to cry ‘foul’ when something is 
| wrong and foster their ability to do 
| something about it." The founder of 
' an environmental camp and outdoor 
classroom, Buer also created 
Project Aware, a program 
desígned to educate 
teachers about natural 
resource conservation. 
Olympía, Wash. au- 
to dealer Steve Hul- 
bert's work has gíven 
students and teachers op- 
portunities to adopt and de- 
velop important environmental ed- 
ucatíon programs, including the 
Northwest Watershed Education Al- 
líance. Result: More than 9,600 stu- 


The Times Mirror Magazines Conservation Council reaches 30 million Americans through the pages of Field & 
Stream, Golf Magazine, Home Mechanix, Outdoor Life, Popular Science, Salt Water 
Sportsman, Ski Magazine, Skiing Magazine, Skiing Trade News, Sporting Goods Dealer, 
The Sporting News and Yachting. The Council works to conserve America's natural resources by seeking so- 
lutions to environmental problems that balance environmental and economic needs. 


Cache Creek: playground for rafters, hikers, campers, wildlife. 


f you’re like most Ameri- 
cans, you want to get in- 
volved in improving the en- 
vironment (56 percent of 
you, according to our most 
recent Roper survey) but 
you don’t know how (60 percent 
told us you don’t). Here’s how.... 

The Times Mirror Magazines 
Conservation Council and the De- 
partment of the Interior's Bureau 
of Land Management have part- 
nered in a first-ever event to cele- 
brate our natural resources while 
giving Americans a hands-on expe- 
rience in public lands conservation. 

It’s called Public Lands Appre- 
ciation Day (PLAD), it will involve 
you, and it will be held July 30, 
1994 at the two key sites listed 
below. In future years, dozens of 
other sites will be added. 

Let's face it, our public lands 
need help—and citizen involve- 
ment can provide that help by 
building trails, cleaning up rivers, 
protecting wildlife and restoring 
damaged lands. 

With your help, all these things 
can be accomplished. 

Cache Creek, Calif.: This 
beautiful stretch of river south 


of Clear Lake, near Sacramento, 
is home to bald eagles, tule elk 
and many other species of 
wildlife. It is also popular for 
hiking, biking, rafting, camping 
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and wilderness exploration. 
PLAD volunteers will construct. 
trails, erect signs, build a dis- 


abled-access viewing blind and 


do a variety of other projects. 
Red Rock Canyon, Nev.: This 


spectacular 83,000-acre Nation- 
al Conservation Area 20 miles 
from Las Vegas offers a 13-mile 


scenic drive, picnic areas and 20 


miles of hiking trails. Volunteers 
will construct new trails and up- 
grade existing trails. A series of 


activities—to include mountain 
biking demonstrations, interpre- 
tive hikes, spelunking and cultur- 
al displays—is also planned. 
Interested? To learn more 


about how you can get involved in 


PLAD, fill in the coupon below and 
send to Times Mirror Magazines 
Conservation Council, 1705 De- 


Sales St. N.W., Washington, D.C. 


20036 or fax (202) 467-4858, 

Attn: Dr. David B. Rockland. 
Yes, I'm interested. Tell me 

more about: 

... Cache Creek PLAD program 

— Red Rock PLAD program 

... Future PLAD events 

NAME 

P.0./STREET NO. 


CITY/STATE/ZIP 


dents will participate in watershed 
studies this year. 

Pierre, S.D. rancher Clarence 
Mortenson took a family-owned 
ranch that had heen devastated hy 
homesteaders in the early 199s 
and, through careful conservation 
measures, restored 19.490 acres into 
a showcase of responsible range 
management and wildlife habitat 

Block Island КІ. real estate hro 
ker Cynthia Pappas is the founder 
of the Block Island Land Trust. € 're. 
ated in 1986 to manage development 
of the island's fragile natural re 
sources, the Trust is empowered to 
levy a fee on real estate transfers 
the revenues from which are used 
for the acquisition of lands of ecolog- 
ical significance. 

Robert Pond of North Attleboro, 
Mass., is at the forefront of striped 


bass conservation. The founder of 


Stripers Unlimited, he began 30 years | 


ago with landmark research at a pri- 


vate hatchery in Maryland. Pond | 


then turned his energies toward the 
declining striper population in the 
Chesapeake Bay, fully 10 years before 
Maryland instituted a ban on com- 
mercial striper fishing and declared 
the striped bass in need of protection. 


ther Chevron ТММ 
Award winners in- 
clude conservation 
professionals 
Dr. Stephen Kress, 
wildlife biologist, Ithaca, N.Y; Tack 
Lorenz, Izaak Walton Leagve, 
Washington, D.C.: Michael Man- 
tell, California Resources Agency, 


Sacramento, Calif; Leigh Perkins, 


Orvis Co., Manchester, Vt.; and | 
René Sylva, Maui Zoological & | 


Garden, Wailuku, 


Hawaii. Winners in the organiza- 


Botanical 


tion category are the Galveston 
Bay Foundation, The Conservation 
Fund (American Greenways), Scenic 
Hudson Inc., Wildlife Habitat Fn- 
hancement Council, and the Wash- 
ington Wildlife & Recreation 


Coalition. 


AUTOMOTIVE 


it’s Not Just A Jos... 


Benz are all wet. That’s because 
Mercedes is using a new wasser- 
tunnel to get a better picture of air flow 
around its cars. 
The tunnel, which replaces fan-driv- 
en air in a conventional wind tunnel 
with moving water, accommodates one- 


Т: aerodynamicists at Mercedes- 


fifth-scale clay models sealed with clear 


lacquer. Wind-tunnel aerodynamic 
analysis uses a smoke wand and mov- 
ing air to visualize turbulence around 
an object. In the wassertunnel, howev- 
er, tiny hydrogen bubbles made by elec- 


EMITE 


THe New KOREAN Car 


Ithough most Americans did not know it, 
MN: little Festivas sold by Ford for seven 
years were actually built by Kia Motors 
| Corp. of Korea. So is the current Ford Aspire. 
Now, Kia is making an appearance under its 
|! own name with the Sephia compact sedan, 
| which went on sale this spring in 11 Western 
states. Its main selling point is the many fea- 
tures included in its low prices, which range 
| from $8,500 to $12,500. 
The pleasantly styled Sephia is based on 
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trolysis are freighted by moving water 
to show turbulence and air flow in far 
greater detail. Hydrogen bubbles work 
better for the job than air bubbles be- 
cause hydrogen bubbles are smaller 
and don't rise to the surface as quickly. 
Another plus: Because water, not air, 
is the medium, the flow process is 
slower, giving engineers a more com- 


To study air flow around its cars, Mercedes-Benz uses moving water rather than a wind tunnel. 


plete view.—John Matras 


: Overall, the Sephia imparts the oddly nostalgic 

: feeling of a brand-new, yet ten-year-old, 

: Japanese car. Eo 

: Kia got a few things wrong: The power steering 
: lacks an on-center feel, making frequent small 

: corrections necessary. The fuzzy seat-upholstery 


: material looks chintzy. And nobody wants to drive 


: another car with those maddening “passive” 
: shoulder-andHap belts that smack you in the face. 
; An air bag is said їо be coming next year. 


These complaints aside, the long-term test for 


3 the Sephia, and for Kia in the United States, will 
: be its reliability —or a lack of it—after a few 
: years of service. If the automaker has matched 


Mazdo's previous 323 design, and its 88-horse- : the quality of Mazda's components and assem- 


power, 16-valve engine pulls adequately and 
smoothly once it’s wound up the rpm range. 
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: bly processes, owners will be getting a fair deal. 
: — Stuart Е Brown 


THe FUEL CELLS 
ARE COMING 


y the middle of next year, three 
Boos buses will be 
roving the streets of Washington, 
D.C., Los Angeles, and Chicago as part 
of a government-sponsored test of the 
effectiveness of fuel cells and alterna- 
tive fuels in reducing vehicle emissions. 
The first bus was unveiled in March 
and will undergo six months of evalu- 
ation at a California test track. By the 
end of 1994, the bus will join the 
Washington, D.C., mass-transit fleet. 
Two identical buses will go into service 
in Los Angeles and Chicago sometime 
in mid-1995. 

The buses will carry “reformers” .: 
that convert liquid methanol into hy- 
drogen and carbon dioxide. The hydro- 
gen is then fed into a phosphoric acid 
fuel cell where it generates electricity 
to power the bus. The side product of 
the reaction is water. "We're not limit- 
ed to using only methanol," explains 
Joe Maceda, founder and vice presi- 
dent of H Power Corp. in Belleville, 
N.J., the manufacturer of the fuel-cell 
buses. "We can reform just about any 
fuel you name—gasoline, diesel, and 
propane among others—and run it on 
a fuel cell." 

Emissions from the methanol-pow- 
ered buses should be 99 percent lower 
than from diesel buses, Maceda says. 
He also maintains that a bus equipped 
with a reformer and fuel cells is 
cleaner than electric buses ^when you 
factor in the pollution from an electric 
power plant." The only way to do 
better than that is a tack H Power 
plans to pursue: By relying on hydro- 
gen produced from renewable energy 
sources, they'll avoid reforming other 
fuels.—Steve Nadis 
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| 5 ӨРЕР Р | | Automobile magazine said it first: 
roven "A К ЕЕЕ а 4500 SuperWide+Laser is 
А MI WEE ‘aremarkable achievement.” 
In Detectio 


Now an independent testing lab 
confirms just how remarkable Pass- 
port 4500 SuperWide+Laser is. In 
a rigorous on-road test of leading 
radar/laser detectors, Passport 4500 
SuperWide--Laser took top honors. 
The test proves that Passport 4500 
SuperWide--Laser provides superior 
X-band protection, the most widely 
"" used type of radar. It also won for long 
^ range K-band detection, the type most 
| commonly operated in "instant-on" 
mode. In addition, you're assured long 
range Ka and Laser protection for 
total peace-of-mind driving. 
.. Best of all, only Passport 4500 
SuperWide+ Laser utilizes our patented 
DPR anti-falsing technology to mini- 
` mize annoying false alarms in a way 
no other detector can match. 
For years, Escort products have 
been acknowledged as the very best. 
Sn, eg ÁO Now Passport 4500 SuperWide+Laser 
i he a E е х. MN e S wem has the test results to prove it — again. 
а LE ee (Call for a copy of the results) 
Passport 4500 SuperWide--Laser: 
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An independent laboratory recently put the leading SuperWide Radar/ 
Laser detectors to the test and the results are clear: For overall protec- 
tion from all types of radar and laser, you can't beat Passport 4500. 


To order, call toll-free: 


1-800-433-3487 


In Canada, call toll-free 1-800-667-5452 
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Passport 4500 SuperWide+Laser 


Whistler 1190 SW 
Uniden LOR 9000 W 


Passport" 4500 SuperWide $209 
(regularly priced at $229) 


а 6 Я Shipping & handling is additional. Ohio res. add 6% sales tax. $ “SS 
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BEL 6451 ESCORT 
> Department 401664 
5200 Fields-Ertel Road 


Cincinnati, Ohio 45249 
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The above graph indicates the deleclion range (in miles) ofall four radar and laser bands 
for each of the models tested. This test was conducted by an independent laboratory. 


ESCORT products are designed and manufactured in the USA. — 
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were акі in rer did — 
restraints in front of an air bog | 273 ` 
deployment panel. When the air bac 


shot out at around 200 mph, a 
force approaching 200 g's struck 
the back of the restraint and was 
transferred to the dummy's head. 
"This could result in severe head 
trauma, brain damage, and maybe — : 
death," says Kathleen Weber, 
Director of the Child Passenger. 
Protection Research Program at the 
University of Michigan Medical 
School. Forward-4acing child 
restraints fared much better because 
the air bag was fulh ‘inflated and 
soft before making a 

Thanktully, no children have suf- 
fered such injuries in real accidents, 
but Weber warns that the tisk will 
increase as passenger-side air bags 
become more common. 


the front seat, so that the babies - 
could be easily watched,” she says. 
“In fact, rearfacing restraints work 
best when resting against the dash, 

as long as there is no air bag. Now 

all that has changed, and parents 
must either restrain babies in the rear : 
seat or use a vehicle without a pas- : 
senger-side air bag." Warning labels : 
for all rear-facing child seats and : 
clear cautions for cars equipped with : 
passenger-side air bags are now 
required by law. 
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апоу жуш on ths Бий 
| technology,” - por O'Neil of 


Adults are dii di 


‚ by on air bag while 


ints Di mi n 


: knows whether or ni the occupant 
: is wearing a seat belt. If belts are 
: not being worn, the air bag deploys 
: in accidents at speeds as low as 
nine mph. If the belts are being 


: worn, the air bag deploys at speeds 


: above 16 mph. 


TRW and other companies are 


` experimenting with senors that 
: modulate the rate of air bag deploy- : 
: ment when occupants are leaning 
: forward or are simply sitting too 


ri | to the 


: steering 

. wheel. TRW has 

: built prototypes of 

: devices that use infrared, 

: radio frequency, magnetic, 

: and pressure sensors in different 

: combinations to get a fix on where 

: occupants are, how big they are, 

: whether they're wearing seat belts, 
: or if there's a rear-facing child 

: restraint in the front passenger seat. 


P. 
Lade 
ih 


Bosch Electronics has developed a 


: system that takes a different 

. approach, with a sensor built into 

: the passenger seat that "reads" the 
: electrical presence of the human 

: body. Feedback from the sensor is 


different when a child restraint or 


. packages occupy the seat, eliminat- 


` ing the possibility of the air bag 


S. DORSEY 


Mt ON t 
em senses the presence of a rear- 
rief теты کے‎ the 


passenger-side air bag from 


: deploying when it shouldn't. The 

: cost for such sensing devices may 

: also prove problematic, but in the 

: end, it will be their reliability that 

: determines whether they ever 

: make it to the road. "We don't 

: want їо take a chance,” says 

: Mercedes-Benz representative Fred 
: Heiler, “that the complexity of a 

: sensor would ever cause a bag not 
: to deploy when it was needed.” 


IT air bags can be perilous for infants in rear-facing restraints. The most takes place when 
first deploys (left), shooting out at speeds of up to 200 mph. That force is transferred to the back of 
: the head. When the air bag is fully deployed (right), the restraint is pushed into the passenger seat. 


BATTERIES 


BETTER VoLlTs 


ү: West Germany’s largest bat- 


tery manufacturer, has begun 
testing a nickle-metal hydride 
battery for automobiles. Nickle-metal 
hydride technology has been heavily 
funded by the U.S. battery consortium 
as having possibilities for an electric 
car battery. 

Nickel-hydride batteries could dou- 
ble the useful driving capacity now 
achievable by conventional nickel-cad- 
mium batteries. They can be 
recharged to 75 percent capacity in 
just a few minutes and fully recharged 
in about an hour. The downside: They 
are expensive. 

Volta has recently installed a bank 
of prototype batteries in a VW Golf for 
long-term evaluation.—David Scott 


PAINT 
Ler THe UV In 


he sparkling paint job on a new 
ES in the showroom may be easy 

on your eyes, but it's hard on the 
environment. The reason: Volatile or- 
ganic compounds, or VOCs, are re- 
leased into the atmosphere when cars 
are painted. VOC emissions have 
plagued the auto industry since the 
1960s, but manufacturers have had 
trouble eliminating them, because 
they are a by-product of solvents, the 
primary carrier of paint solids during 
the spraying process. 

Now a North Olmstead, Ohio, com- 
pany, Sokol Enterprises, believes it has 
the answer: a sprayable, solvent-free 
urethane that's environmentally 
friendly. "The hardening agent re- 
mains inactive until it comes in con- 
tact with ultraviolet (UV) light," says 
president Andrew Sokol. At that point, 
the paint hardens almost instantly. 

The use of UV rays may seem odd, 
since sunlight is often blamed for 
paint degradation, but Sokol's process 
takes place so quickly that there's no 
time for any breakdown to occur. If 
UV curing proves successful, it could 
mean the end of the costly baking pro- 
cess newly painted cars must undergo. 

Sokol is currently supplying manu- 
facturers of aftermarket molding and 
air spoilers, but original equipment 
manufacturers are taking a wait-and- 
see attitude. There are concerns over 
the effectiveness of UV rays in curing 
paint, but the process's ability to pro- 
duce a first-rate finish will probably be 
what decides its fate.—J. S. 


MATERIALS 


NEWSPAPER 
in Door PANELS 
ewspaper may find a new and rather un- 


likely application—as a key ingredient in 
car door panels, which are now made 


N 


mostly of molded plastic. 

Research conducted by the USDA Forest Service 
Products Laboratory and several plastics manutac- 
turers has found that recycled newspaper can be 
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mixed with plastic to form door panels that are 
harder and stiffer than existing door panels. 


Some problems with the material showed up 


during the experiments, however. Controlling 
the composite’s viscosity, for example, proved 
to be trickier than originally anticipated. 
Ascertaining the correct proportion of plastic to 
newsprint was also problematic. At the end of 
the project, only one firm, American Wood- 
Stock, managed to produce an improved panel. 


Still, the experiment proved that the process 


has commercial potential. 


As you know, 1993 
was a pretty good year 
for me and my crew. But 
it didn’t just happen 
overnight. We've been 
a around for a few years 
ks now, and we've learned 

: 4 a thing or two about гас- 
ing. Sooner or later, all that experience 
was bound to pay off. 

You could say the same thing about my 
spark plugs. Bosch has been making spark 
plugs for over a century. And, they’ve 
learned a thing or two about racing, too. 

Take their insulator. It’s tough enough 
to withstand engine forces that can shat- 
ter ceramics of lesser quality. It also lets 


©1994 Robert Bosch Corporation, Sales Group. 
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me run hotter with less carbon build-up. 
Bosch has even solved the problem of 
ground electrode breakdown-by simply 
removing the electrode! 

Of course, the insight Bosch gains on 
the track can benefit you, too. Spark for 
spark, a street car is just as tough on a 
plug as I am. And on the track or the 
street, you're looking for quicker starts, 
smoother acceleration and improved fuel 
efficiency. I count on Bosch for all three. 
Because when it comes down to the last 
lap, I always want to get there first. 


BOSCH 


The Ultimate Spark Plug 
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HEATING SYSTEMS 
Hor Air On ТАР 
A: innovation POPULAR SCIENCE 


selected as a “Best of What’s 
New” item in 1990 is appearing 
in 1994 Volkswagen Golfs and Jettas; 
it delivers a comforting blast of warm 
air in the winter a mere ten seconds 
after the car is turned on. 

The Schatz heat battery works like a 
thermos, storing excess engine heat in 
a vacuum-sealed cylindrical container 
about a foot long and six inches in di- 
ameter. This battery is “charged” when 
hot engine coolant passes through the 
cylinder, infusing heat to a salt solu- 
tion of barium hydroxide octahydrate. 
Once the salt mixture reaches 172 F, it 
melts and soaks up even more heat. 
The battery is “discharged” when the 
car is restarted. Cold engine coolant is 
circulated though the unit, where it 
absorbs stored heat that is immediate- 
ly dispatched to the engine and interi- 
or cabin. 

The system relies on waste heat, re- 
quiring no additional energy other 
than a small electric pump. Fuel econ- 
omy in cold weather is enhanced, be- 
cause the engine warms up more 
quickly. 

Air quality may be the biggest ad- 
vantage, particularly during the win- 
ter: Most pollution occurs when an en- 
gine is running cold before the catalytic 
converter warms. The heat battery can 
reduce the warm-up period to 30 sec- 
onds or less. As a result, the EPA has 
concluded, carbon monoxide and hydro- 
carbon emissions can be cut by 50 to 80 
percent in “cold start" situations.—S. N. 


COATINGS 
Rusr BusrER 
Ri: never sleeps,” croons aging rocker 


Neil Young. Many car owners agree. 
E \But work underway at the Los Alamos 
National Laboratory in New Mexico could 
make cars more rusFresistant. 

Charged by NASA to develop a protective 
coating for the space shuttle's rust-prone 
steel launching pad, Los Alamos chemist 
Debra Wrobleski and NASA researcher Karen 
Thompson blended a conducting polymer 
called polyaniline with a solution stabilizer. 
The material was used as a primer coat for 
steel plates, with a top coat of polyurethane. 
After seven months of exposure to sun, 
ocean salt, and wind, the material outper- 
formed other rustprotective coatings. 
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"he race to innovate has led automakers to 
IE some unusual technologies. Now 
ly tuned sports sedan that takes a stand on 
which new technologies are worthwhile and 
which are not. 

The 106-inch-wheelbase, five passenger sports. : 
sedan houses û new-generation, al-aluminum 
190-horsepower 3-liter V6 powerplant that is 
106 pounds lighter than the castiron unit it 
replaces. A splitflow cooling system moves 
independently through the head and the block. 
Microfinishing and coatings reduce friction. All 
this adds up to a 
power 


Aik CONDITIONING 
THe COOL STUFF 


ten share a characteristic: While 
saving energy, they cost more. 

Recently, scientists at the Depart- 
ment of Energy’s Oak Ridge National 
Laboratory devised an automobile air- 
conditioning system whose improved 
efficiency will add little or nothing to 
the overall cost of a conventional unit. 
They claim such a system would be 20 
percent more efficient, would cut fuel 
consumption, and would ease wear 
and tear on a car's engine. 

In other air-conditioning systems, 
hot refrigerant leaves the evaporator 
and travels directly to the compressor. 
The key advantage to the Oak Ridge 
effort is that hot re- 
frigerant from the 
evaporator first 
passes though 
an accumula- 
tor/heat ex- 
changer unit be- 
fore heading to 
the condenser. 
Thus, hot fluid 
from the evapo- 
rator is cooled. 
Cooling the hot 
refrigerant exiting 
the evaporator is 
critical because it re- 
duces the volume of 
the fluid, enabling the / 


IO cooling systems of- 


: increase of 30 hp and an improvement in fuel 
: economy between 4 and 10 percent. Throttle 
: response and low-end torque are excellent, and 
; the engine operates with near-perfect smooth- 
: ness in the new chassis. 

comes Nissan's new 1995 Maxima, a fine- : 


: mise into an elegant solution. 
Priced between $19,000 and 
$24,000, the Maxima 


HIGH-CAPACITY RADIATOR 


Nissan eliminated variable-valve timing and 


: the only limited-slip front-drive differential on the 
: market—-a sign that its engineers have con- 
: cluded that some new technologies are not tan- 


. gible enough to the driver to warrant produc- 


: tion. Rear suspension on the Maxima is also 

: greatly simplified: Nissan engineers added an 

: innovative multi-link pivoting arm to locate the 
: axle side to side, which eliminates the jacking 

: under hard cornering that comes with a simple 
: lateral link. It's highly effective, turning the sim- 


ple twisting beam axle from a good compro- 


goes head-to-head in 
performance with 
more expensive 
| sports sedans. 
= —Dan McCosh 


Y 
Р icc 


system to carry more refrigerant. 
That, in turn, increases the air condi- 
tioner's cooling capacity. 

Oak Ridge researchers believe the 
system would save fuel because car 
engines would not need to work as 
hard to operate the unit. Such a re- 


. duction in engine operation, they esti- 


mate, could cut annual carbon dioxide 
emissions by more than 6.5 billion 
pounds. 

The technology could also be adapt- 
ed for use in home air conditioners. 
Oak Ridge is running tests on such 
systems and is working with two U.S. . 
car manufacturers on automotive li- 
censing. Spokespeople for Oak Ridge 
say they hope to see it in use in the 
near future, possibly within the next 
two years.—Chuck Murray 


Passing hot refrigerant through a heat 
exchanger helps an AC 


system run more 


effectively. 


COMPRESSOR 
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WHEN SECONDS COUNT 


A split-second lost in the pits can cost you the race. 


Thats why top racing teams choose Craftsman tools. 
Because to hear it from the winning crews for legends like 
Foyt, Petty, Rahal, Andretti, Elliott and Force, if you're 
going to run with anything x less than the best, you may 
as well not even show up at all. 


1600 hand tools. Made in America. Guaranteed 
forever. Craftsman, the only tools with the mettle to be the 
official tools of NASCAR, NHRA and INDYCAR racing. Only at Sears. 
Bringing Americas best to you. 


ШШ NASCAR NU] 
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SUSPENSION 
MAGNETIC SHOCKS 


of a fluid has been a holy grail for 

auto engineers who envision 
shock absorbers, power steering units, 
and whole suspension systems based 
on fluids that can be thickened by the 
application of an electric current, then 
returned to a liquid state when the 
current is turned off. 

But the performance of such fluids, 
dubbed electrohelogical fluids, has 
been disappointing, mainly because 
they don’t really thicken that much 
and sometimes fail under extended 
use. Now, engineers at Lord Corp. in 
Erie, Pa., have demonstrated that a 
viable effect can be achieved by iron 
particles suspended in a silicone fluid. 
Under magnetic influence, the parti- 
cles clump together in chains, effec- 
tively thickening the fluid. The key to 
the new system is an additive that 
suspends iron particles within a sili- 
con-based hydraulic fluid. Engineers 
say suspending the particles is critical 
because this enables the iron particles 
to build a stable chain that effectively 
stiffens the fluid. When the intensity 


Т: ability to control the viscosity 


SPRING 


KENNETH BATELMAN 


of the magnetic field increases, the 
fluids quickly change from a liquid 
state into a jelly-like, near-solid. 

One application for this technology 
is already being marketed. Upcoming 
truck seats use magnetic fluids that 
enable the seat’s suspension system to 
automatically adjust to changing driv- 
ing conditions. During routine driv- 
ing, a height sensor notes the down- 
ward movement of the seat and sends 
signals to a microprocessor. If the 
downward deflection exceeds a pre- 
scribed threshold, the microprocessor 
activates an electromagnet which 
quickly stiffens the fluid in the shock 
absorber. All this happens before the 
seat can bottom out, saving the driv- 
er's spine from a jolt. 

For a conventional truck seat, the 
magnetic hydraulic fluid reportedly 
combines the best aspects of stiff and 
soft suspensions. It’s soft during 
smooth highway driving and stiff 
when a big bump is sensed. The 
downside, however, is that the fluid 
adds 10 to 20 percent to the overall 
cost of the seat. 

Engineers say the concept could al- 
so be used in seats for agricultural 
equipment, for passenger-car suspen- 
sions, and for clutch-brakes on exer- 
cise equipment.—C. M. 


OFF ON 


The problem: Road imperfections travel though a standard spring (left) and jolt the spine. A solution: a 


controllable shock (right) that stiffens when the seat 


begins its downward movement, switching the 


fluid from an “off” state to an “on” state when electric current is applied. 
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AUTOMATION 
Ler ir Rain 


n the not-so-distant future, you may have 
[rein our vn А 

wipers. Sira Ltd., a British firm, has 
developed a system that senses the pres- 
ence of rain on a windshield and automat 
cally activates the wipers. 

Sira’s system uses six infrared sensors 
embedded in the dashboard that bounce 
signals off the windshield. When the sen- 
sors receive a strong reflection, the wind- 
shield is clear; when the beams come in 
contact with mist or rain on the wind- 
shield, they scatter and a weaker signal 
returns, which causes the system to turn 
on the wipers. —D. S. 


TRANSMISSIONS 
No More LuncH 
AND SEARCH 


simple algebraic equation encod- 
ed in the chip that controls a car’s 
powertrain could soon remove 
the “lurch and search” phenomenon 
from automatic transmissions. 

This is especially good news for mo- 
torists who ply mountain roads and of- 
ten find their cars’ transmissions 
“hunting” for the proper gear. On such 
roads, automatic transmissions up- 
shift and downshift repeatedly, unable 
to find the right gear. This gear hunt 
occurs primarily because conventional 
automatic transmissions base their 
shift points on throttle position and 
axle speed. As a result, the transmis- 
sion downshifts when axle speed drops 
and upshifts when speed rises. 

But the equation applied by Gary 
Stecklein, director of vehicle systems 
research at the Southwest Research 
Institute in San Antonio, Texas, allows 
the powertrain computer to determine 
shift points based on feedback from 
sensors in the drivetrain that deter- 
mine the exact torque being produced 
by the engine. This enables automatic 
transmissions to decide whether the 
engine is producing sufficient torque to 
pull the car before it upshifts. 

Why hasn’t the automotive indus- 
try adopted this technique before 
now? “Until a couple of years ago, we 
didn’t have (computerized) power- 
train control,” notes David Cole, di- 
rector of the Center for the Study of 
Automotive Transportation at the 
University of Michigan. 

But computerized control may have 
created a market for Stecklein’s con- 
cept. Now, engineers merely need to 
download an equation to make a trans- 
mission more efficient.—C. M. 
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Learning Machine Breakthrough! 


Learn Foreign Languages Overnight, 
Reprogram Your Mind for Success & Launch 
into Virtual Fantasy Experiences! 


e first time I 
plugged my 
JL mind into it, I 


was reminded of the 
) ‘50s sci-fi classic 
j Fantastic Planet. If you've never seen 
the movie, an astronaut on the planet 
Krill discovers an incredible learning 
technology — a helmet hooked up to a 
super sophisticated computer that 
downloads knowledge directly onto 
your brain cells. 

What once was science fiction may 
now be science fact. The Learning 
Machine™ has arrived. A profound 
breakthrough, this amazing invention 
stimulates your mind and opens your 
learning centers. Then like magic it 
pours in new information and skills. It’s 
fun and entertaining. 


Plug Your Mind Into 
Super-Sonic Learning Power 
Let's say you want to learn a foreign 
language, quadruple your reading 
speed, or increase your math skills. Or 
give your children a powerful edge in 
school, learning 30045-50096 faster than 

their peers. 

You select a specially programmed 
Learning Disc" in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the head- 
phone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning ses- 
sion. In a fun, almost effortless way, the 
Learning Disc lesson plan unfolds its 
program and transfers the knowledge 
into your mind. It's incredible! 

Amazing nd Matrix 
Stimulates Your Mind 
How does it work? A digital program 
embedded in the CD, called a Learning 
Matrix", sends a combination of light 


Over $600 Worth of Learning Discs Included...FREE! 


| 3-0 ч sy bay Santen 
Value) 1 ain synech 


1 p= E p iri mi "un. s г т. [ғ т "mad ж 
Pras ОП 2 Leal E 1505 muncn 


Егете ok 
Accelerated Interactive Language 
E MAT ( казы үе 4 


and sound instructions through the 
Learning Machine digital headset to 
stimulate the optimum mind-state for 
learning. 

During your learning session you'll 
be asked to listen to audio instructions 
while you review written materials. 
While this information is still fresh in 
your mind, the narrator instructs you to 
lower your Light Pulse Shield, and your 
Learning Disc fires an amazing light- 
sound matrix that instantly relaxes you. 
This highly relaxed mind-state helps 
lock the new information into your 
memory. 

Learning Discs" 

Teach Foreign Languages, 
Speed Reading, And More 
Learning foreign languages, or anything 
for that matter, at rocket speed can be 
very empowering. And I’m going to 
include a ton of valuable Learning Disc 


- ; ADVERTISEMENT 


And for your kids, a 
SuperPhonics" read- 
ing program. Over 
$200 worth of Learn- 
ing Discs make this 
the deal of the centu- 
ry. But I want to 
show off its other 
amazing powers and 
give you 10 more rea- Ё 
sons for ordering it. 
3-D Mind Sync 
Induces Virtual 
Fantasy Experiences 


So I'll include an amazing 3-D Mind 
Sync" Library, with 10 amazing whole- 
brain synchronization programs on 3 
CDs, to turn your Learning Machine into 
a powerful meditation, self-hypnosis, 
and dream-induction computer. 

The 3-D Mind Sync Library I'm 
bundling includes the following titles: 


THE OLD WAY vs. THE LEARNING MACHINE WAY 


Learning the old way is frustrating and boring. With the Learning Machine, you 
download information into your memory. Plus, it's entertaining and fast! 


software with your Learning Machine so 
you can get immediate results from this 
new technology. You'll receive 4 lan- 
guage courses — French, German, 
Spanish, and Italian. A Super 
Vocabulary course, a Super Memory 
course, and a Speed RE course. 


InnerMind™ Programming Library 
($150 Value) 18 programs on 3 
Learning Discs program succi 


Super Speed Lei "e 
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Creativity Booster, Quick Energy, 
Stress Zapper, Brain Tune-Up, Virtual 
Visualization, Imagination Stimulator, 
Learning Accelerator, Super Intuition, 
Lucid Dreaming, and Super Zen States. 

A $150 value, this extensive collec- 
tion of mind expansion experiences is a 
super bonus. But what's even 
more exciting is how this same 
machine can be used for habit 
control, success conditioning, 
and eliminating self-defeating 
attitudes. 

Zap Your Mind 

With Success 
Let's say you want to transform 
a loser mind-set into a winning 
one. Or you'd like to quit smok- 
ing or lose weight. Pop in an 
InnerMind" g Disc. 
The light-sound matrix opens a 
window into your unconscious 
mind — the source of your 
inner programming. 

Then by infusing your 
"inner mind" with new positive 
programs, you can rescript neg- 
ative self-defeating behavior. 
I'm including with your 
Learning Machine kit 18 exquis- 
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Sam Т - wu 
Amazing digital headset stimulates your mind and opens your 
learning centers. Like magic it pours in new information and skills. 


itely produced InnerMind programs. 
From success conditioning to weight 
control, this is another $150 value. 
$200 Instant Rebate 
In addition to the Accelerated 
Interactive Language Learning Library, 
the SuperPhonics, Super Speed 
Reading, Super Memory, and Super 
Vocabulary programs, the Mind Sync 
Library, and the InnerMind Pro- 
gramming Library (a $600. combined 
value), I'm going to offer you a one-time 
$200 instant rebate off the list price of 
the Learning Machine. I figure you'll be 
so impressed with this incredible tech- 
nology you'll use that extra $200 to buy 
additional Learning Discs. 

The list price for the Learning Machine 
is $499.95. But as I said I'm letting you 
have it (limited time offer) for $299.95 
plus shipping. And remember, in addi- 
tion to the $200 rebate, I’m including 
hundreds of dollars worth of free 
Learning Discs, making this an incredi- 
ble opportunity. 

30-Day Risk Free Trial 

Try the Learning Machine risk free for 30 
days. During your risk free trial, sample 
4 languages, triple your reading speed, 
boost your vocabulary, improve your 
memory, and reprogram one or two bad 
habits. Now imagine what you can do 
during the second month. But hurry. 
This is a limited introductory offer, so 
please reserve your order now. 

To order, simply call my toll free 
number. Or send your check or money 
order for $299.95 plus $12 shipping & 
handling to the address below. Please 
allow 4-6 weeks for delivery. 


Learning Machine Special Offer 
Item # 4501 ............... .$299.95[12.00] 


Need a CD Player? We have an 
excellent portable — at a great price! 
Portable CD Player 

Item 8 91021 ................ $129.95[9.00] 


FOR FASTEST SERVICE ORDER TOLL FREE 


1-800-925-3263 
ZYGON 
18368 Redmond Way, Redmond, WA 98052 


For information please call (206) 885-9200 
Fax orders to (206) 882-1454 


© 1994 Zygon Intemational, Inc. All Rights Reserved, Leaming Machine, Leaming Disc, Learning Matrix, SuperPhonics, The Teacher, 3-D Mind Sync, Accelerated Interactive Language Leaming, InnerMind Programming, and Super Speed Learning are trademarks of Zygon Intemational. 
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NAVIGATION 


Do You Know THe Way 
To San Jose? 


Hive minutes after I left the Avis 
counter at San Jose International 
Airport, I was convinced that the 

NavMate guidance system in my rent- 
ed Oldsmobile 88 Royale LSS was ev- 
ery traveler's dream. It had plotted a 
route to the nearest bank ATM and 
was talking to me in reassuring phras- 
es like “freeway entrance ahead on the 
right." 

Five hours later, the dream had 
turned into every traveler's worst 
nightmare: Mapless, I was lost deep 
in the woods, in unfamiliar territory 
with dusk rapidly approaching. 

I had fallen into a black hole in the 
navigation/information database, ac- 
cording to Zexel USA Corp., which 
provides the NavMate guidance sys- 
tem used by Avis in its San Jose-San 
Francisco test market area. Within 
two years, when the system is offered 


BATTERIES 


PLASTIC 
ELECTROLYTE 


lice it, burn it, smash it, 
S punch holes in it, and it still 
9 works! It's the amazing 
rechargeable plastic lithium-ion 
battery developed by Bellcore, of 
Livingston, N.J. 

When Bellcore researchers dis- 
covered a plastic that could be im- 
pregnated with a liquid electrolyte, 
the hard part was over. The paper- 
thin, cloudy plastic electrolyte that 
resulted is only 50 percent liquid— 
it doesn’t look or feel wet, and it 
cannot leak. 

To form a battery, the plastic elec- 
trolyte is sandwiched between a 
positive plastic electrode melded to 
aluminum mesh and a negative one 
melded to copper mesh. The com- 
pleted battery is about the thickness 


of a credit card and can be cut, 
rolled, or folded into any shape or 
size. One produces 3.8 volts; higher 
voltages can be obtained by stack- 
ing a few together. 

They recharge in half the discharge 
time, or half an hour for every hour 
of battery life. For batteries of the 
same weight, useful charge time for 
the plastic lithium-ion battery is the 


guidance system's menu screen. 


countrywide as an Oldsmobile option, 
the holes will have been plugged, ac- 
cording to Zexel. In San Jose, the com- 
pany says, NavMate will be updated 
in June. 

The system relies on Global. Posi- 
tioning System satellites to transmit 
data to an antenna mounted on the 
car’s trunk. The satellites track the 
car’s location, making it possible for 
the small computer in the trunk, 
which also receives data from the 
odometer and a gyroscope, to plot a 
path to your destination. A four-inch- 
square backlit display shows an ever- 
changing map with a scale you can 
vary between one-eighth of a mile and 
16 miles to the inch. At one-eighth of a 
mile, you can read the name of every 
street as you pass by. 

If you miss a turn, punching one 
button produces a new route to 
glance at, or you can wait for the digi- 


This sandwich-like lithium-ion 
battery uses plastic electrolytes 
between the electrodes. 


batteries. —S. K. 


A destination request is entered on the NavMate 


same as for the liquid lithium-ion 
battery Bellcore introduced in 
1992—1wice that of a nickel-cad- 
mium and 40 percent more than a 
nickel-metal hydride battery. Applica- 
tions may include electric cars, hand- 
held computers, cellular phones, and 
other devices that would benefit 
from oddly shaped or sheetform 


The rechargeable plastic battery 
can be bent and is safe to touch. 


tized voice to reroute you. Except for 
the rare black holes, the 12 counties 
in and around San Francisco are well 
covered. NavMate normally knows 
where you are within one-tenth of a 
mile. Incidentally, my black hole end- 
ed half a mile from my house. So you 
can go home again.—Sandy Reed 


TELEPHONES 
GrROUND-To-AirR CALLING 


he last sanctuary from ringing 
T phones has been, until recently, 
EM the friendly skies. Now that has 
been breached by calling services 
available through In-Flight Phones' 
FlightLink, GTE's Genstar, or Clair- 
com's AirOne seatback digital phones 
[see "Computers & Software News- 
front]. 

To receive calls using FlightLink, 
you activate a $3 call-receipt option 
from the phone’s menu. This identi- 
fies you to the FlightLink operator. 
The person trying to reach you calls 
an 800 number and leaves his name, 
number, and message. You receive no- 
tification of a message from a particu- 
lar phone number. If you read the 
message, you're charged $2. Or you 
can ring the caller back at the air-to- 
ground calling rate. 

Genstar's system is similar, but it 
uses a permanent AirFone account 
number to track passengers. AirOne is 
under development.—Suzanne Kantra 


PLASTIC-FOIL LAMINATE 
COPPER MESH 
NEGATIVE PLASTIC 
ELECTRODE 
CONTAINING CARBON 
POSITIVE PLASTIC 
CONTAINING LITHIUM 
MANGANESE OXIDE 


— PLASTIC ELECTROLYTE 
ALUMINUM MESH 


NADINA SIMON 
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TELEPHONES now selling the 
| new Phonex PX- 
INSTANT JACK 201 under its 
GE (GE916) | 
and RCA (D916) T 


ny electrical outlet can 
Дх as a phone jack, 

anks to the GE/RCA 
Wireless Phone Jack System. 


The two-piece system includes sory to ВСА5 nearby, this base 
a base transmitter and one or Digital Satellite unit lets you add an extra 
more receivers that use an FM System (DSS) phone jack in another room. 
carrier to send phone signals receivers (which | 
through power lines. require a phone link for away. We talked unhindered. 
The base unit cables to an ex- billing). According to Phonex, Further experiments didn’t 
isting phone jack and plugs into the new model is smaller and fare as well. The device forgot 
an AC outlet. Carrier current features wider dynamic range, its coding and had to be reset. 
brings phone signals over the better noise reduction, and It then worked—with a vacu- 
AC line to another wall outlet, тоге secure coding. um running—but not for long. 
where the extension jack/re- The first time | used the de- The company’s help operator 
ceiver plugs in. Each $100 kit місе, three phone calls took instructed me to return the unit 
comes with one receiver; addi- place without a hitch. | heard о for replacement. A second sam- 
tional receivers are $49. few extra dicks when | used ple handled a five-minute con- 
Phonex, of Midvale, Utah, the device with pulse dialing. A versation (with an air filter and 
developed the system and caller observed that | sounded a microwave oven running on 


originally sold it as the Intele- 
jak (Phonex PX-101). Thom- 


brand names, 
offering it alone 
or as an acces- 


a bit faint, but the signal was 
traveling from my home office 


the same circuit) and a fax 
with no further problems. 


son Consumer Electronics is to my kitchen, three rooms — Mark Fleischmann 


Steel Framed pe for L ng Value 


Ф 9" (R-30) Insulation for BIG Energy Savings Ф 100 Standard Models or Custom Designs 
Ф Unmatched Protection from High Wind, Fire, 
Termites, Heavy Snows and Earthquakes 
 Environmentally-Friendly - over 66% Recycled 


DISTRIBUTORS | 
WANTED 


Ф Join the 18-Year Industry Leader 

Ф Homes in 50 States, 26 Countries 

Ф Simple, Bolt-Together Construction 

Ф Low, Refundable Investment 

¢ No Experience Necessary with 
Hands-on Construction Training 


(pris -Steel |1-800-TRI-STEEL 


Structures, Inc. 1-800-874-7833 — | 580 per 
Sir ors Mete: DE ТЫБ | (817) 497-7070 Fox. (817) 497-7497 m E 


D 1994. Al Fights Fase 


or Creep, Floors that won't Creak or Groan 
Ф Open, Clearspan Interiors and much more 


Call Today to Order | 
a FREE Info Packet 
or a $9.95 VIDEO: 


Denton, TX 

Los Vegas, NV 

Denton, TX 

Los Angeles, CA Aug. 3 
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Ф Straight Walls, Framing that won't Warp, Rot 


R&D 
TV Direct To THe RETINA 


ball vision,” researchers at Motoro- 

la Semiconductors in Phoenix are 
developing a display technology that 
would transmit images directly to the 
eye, using a low-power laser. 

The proposed device, disclosed in re- 
cent patent applications in the United 
States and Europe, could be used for 
virtual reality purposes, head-up dis- 
plays in cars and other vehicles, or 
even as the ultimate portable TV. It 
would consist of a pocket-pack laser 
connected by a cable to a pair of high- 
tech eyeglasses. The laser beam pass- 
es through the cable to a scanner in 
the eyeglasses, which rapidly deflects 
the laser back in a series of horizontal 
lines encoded with information to 
form an image. The scanner moves too 
fast for the human eye to detect. Thus, 
when the lines are reflected directly 
into the retina, the wearer sees a con- 
tinuous picture. 

A Motorola spokesman says the 


8 what is being described as “eye- 


| project is “secret” and only became 


public knowledge because of a contro- 
versy over eye safety issues in Great 
Britain (one of the countries in which 
the company has applied for a 
patent).—Robert Langreth 


VIDEO GAMES 


NINTENDO Stays TRUE To 
CARTRIDGES 


ough Sega Genesis systems al- 
ready accommodate CD-based 
games, archrival Nintendo recently 
announced it had chosen cartridges for 
its forthcoming 64-bit home video 
game system, code-named Project Re- 
ality. The first cartridges will contain 
100 megabits (12.5 megabytes) of data- 
compressed game code and scenery, 
which is about five times the memory 
of the largest games that plug into the 
current 16-bit Nintendo system. 
Though an optical disc can store up 
to 600 megabytes, Nintendo says a sili- 
con-based cartridge is superior because 


| its access time is much faster. Also, by 


not building in a drive, Nintendo can 
keep the system under $250. (Car- 
tridges are more expensive to manufac- 
ture than discs, so customers may end 
up paying more for the software.) Nin- 
tendo says 64-bit games will be priced 
within the range of current cartridges. 
The system, which is scheduled to de- 
but in 1995, incorporates a RISC pro- 
cessor from Silicon Graphics Inc. 


cial flight to the moon. Liftoff for the 
880-pound rover is set for 1997 by In- 
ternational Space Enterprises, a joint 
U.S.-Russian venture. The destination 
is the Sea of Tranquility, where Neil 
Armstrong and Buzz Aldrin left their 
footprints 25 years ago. 

Back on Earth, ticket hold- 
ers would go through a 

driver-training ses- 0 
sion, followed by a 


TELEPRESENCE 
MOONSTRUCK 


y 1997, earthlings 
may have the op- 
portunity to drive a 
lunar rover across the 
actual surface of 

the moon. 


The plan, ten-minute excur- 

devised by Lu- sion. No matter 
naCorp of Ar- how good your 
lington, Va., driving, though, 
seems auda- some severe | 
cious, ambi- eye-hand-mind () Ver. 
tious, and coordination | @ 
probably in- challenges are 
evitable. inherent in the This magazine, along with the other 
Бау я pup d eleven publications of Times Mirror 
Gump: “This ` delay. However, Magazines, wishes to commend the 
will open inter- ^ on-board obstacle following advertisers for their partici- 
active space explo- ^ avoidance software pation in the Partnership for 

` ration to everyone.” ~ would keep the rover AMT : 
The public would be | from running into rocks, Environmental Education program, 
able to control the rover re- for instance. i which was created by Times Mirror 
motely—and see what it sees. Tickets The rover is now being developed at ; ! ! 
would be sold to what could become the Carnegie Mellon University’s Robotics os date and 
most far-out amusement-park-type Institute. Before the project can get off = e most qu YOUN men an 
thrill ride. the ground, though, investors must be 3 women to the highest levels of the 


found who are willing to cover the $110 £ 
million cost.—Peter Britton 


LunaCorp has already reserved the 


study of environmental problems and 
primary cargo slot on the first commer- 


their solutions. By supporting this 
conservation initiative, these advertis- 
ers themselves have become part of 


MATH 


the solution. 

INVISIBLE veloped works at any frequen- tenna, a homeowner would CS AMERICA 
ANTENNA cy,” Joy says. The antenna place a metal plate and a one- BIO LAB INC. 
could be used to receive televi- inch foam spacer between the CHEVROLET 
esearchers at the Georgia sion programs, cellular phone device and the house. He EDISON EET ISTE 
R Institute of Technology conversations, microwave sig- could then add plastic, stucco, = FLIER 
have developed an alte- nals, and satellite communica- ог even brick to camouflage FISKARS 
native to unsightly satellite tions. Georgia Tech is negotiat the antenna. If the researchers FOUR SEASONS SUN ROOMS 
dishes: a flat, flexible antenna ing with several potential can learn to make the antenna GOODYEAR 
that can be hidden on a manufacturers. The Pentagon, from less expensive materials, HOMELITE 
home's roof or exterior wall. which funded the research, is it could be installed in the | mI 
Dubbed the “window curtain already using more than 40 of walls of new houses as part of B ا‎ per i 
antenna,” the device can even the antennas. @ wireless communications JOTUL STOVES 
be hung in a window and Before installing such an an- — system.——Dawn Stover ms KEMP COMPOSTUMBLER 
rolled up like a shade. | и —  WLEAN STRIP 
To create the antenna, Ed KMART 
Joy and three Georgia Tech col- MUTUAL OF OMAHA 
leagues borrowed a technology RAINHANDLER 
more commonly used to make REEBOK 
printed circuit boards. They ee 
started with a flexible sheet of TOYOTA 
fiber-reinforced Teflon: “The an- TROV-BILT 

tenna is printed in metal on “ 
both sides of that sheet,” ex- VALVOLINE 
plains Joy, a professor of elec- VELUX 
trical and computer engineer- WAL-MART 


ing. The finished sheets can be 
shipped in mailing tubes. 
"The technology we've de- 


Research engineer Richard Wilson examines a sample antenna. | 


— Lou 


PARTNERSHIP FOR 


ENVIRONMENTAL EDUCATION 
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High Quality 


Windows Programs With 
Full Documentation! 


With our new “Click and Grow Rich” family of 
Windows software programs, you'll save hun- 
dreds, even thousands of dollars. 
1, Using the intelligent New Car Buyer | saved 
my future father-in-law $1,800 over nis lowest bid 
on the purchase of a new mini van. 2. With the 
ME Intelligent Computer Buyer | just qug e 4- 

| 486/DLC 40's. Each with 4 mb of ram, 1 mb 
| video cards, a 14" SVGA non-interlace monitor, 
| anda 200 mb hard drive for just $995!!! 3. Have 

` credit a problems, Instant Credit lets you fight 

back and win! Erase negative credit items, automatically. 4. Thoughtful Moments encompasses 
the principles of goodness by helping you refocus on the needs of others. With Thoughtful 


Moments you'll remember and respond to the needs of employees, friends, clients and vendors, 


with just the click of a mouse button! If you use Thoughtful Moments | guarantee that you will 
enjoy all of your relationships more intensely! Your clients will give you more business. Your 
vendors will offer you better deals, your employees will be both happier and more loyal and 
your family, well I'll let the picture of my family speak for itself. Join my Thoughtware family by 
ordering one or all of our special windows software programs. And for a limited time just pay 
S&H and the programs are FREE! Order today! Ernest Hemple, C.E.O., Thoughtware, Inc. 
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Save $100's even $1,000's 

the next time you buy and finance a vehicle. 

Using the personal version of the Intelligent New Car 

Buyer you can automatically: 

1. Choose the exact car, color & options, 

2. Arrange leasing or financing, 

3, Set up a bidding war between new car dealers, 

+ guaranteeing you the absolute lowest price & best 

warranty on the E of your your dreams. 

Without ever leaving your computer 

Turn the tables on intimidating саг salesman: Order your personal version of 

Intelligent New Car Buyer, reg $99. Pay Just $9.95 S&H. Call today! 
Please indicate foreign car version, domestic car version or both. 
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Looking for a complete system, software pack- 
age, new monitor or a bigger, faster hard drive? 
Intelligent Computer Buyer allows you to set-up a 
bidding war between vendors, guaranteeing you 
the best price and service on hardware an 
software. 

Save hundreds of dollars without ever leaving 
your computer. Select the exact computer(s). 

im Choose brand, speed and size of memory or reso- 
lution of every component, including CPU, monitor printer and software, 
etc... Specify type and length of support and gi Order your personal 
version of Intelligent Computer Buyer, reg 999. J 99. 5 S&H. 1. Call today! 

Fax, mail or phone in Di id sheet to ' your choice of Over e 250 ( amper п dware & software 

resellers ко шаган ве you the best price on any hardware ог эмн ам) Information 
on resellers include: Type of product o vice, adari ss. toll-free 


All products require a dein equipped with Microsoft 
Windows. So we've arranged with our sister company, 
LighiSpeed Micro, to offer a Cyrix 486/40DLC, equipped 
with 1 4MB Ram, 250 MB Hard Drive, 3.9" floppy & 14" SVGA 

Color Monitor. Just $995. Lowes 


Great Cards ee Account Debit Orders! zer. TEN 
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Order one at gach 0 FREE! and get 


$100 certificate good for any 
Thoughtware Product Upgrade. 


Compatible 


Thoughtful Moments is about people. It's about Ty who T are 
and what they want out of life. It's about making others feel important. 

It's about Knowing when to send roses or simply say “We appreciate 
the job your doing’. And it's about being able to identify, review and respond 
a rore and within moments to any event in the lives of employees, 

clients, family and friends. 

Thoughtful Moments is a relationship management program designed 
to help you stay up to date in 9 areas of your personal and business rela- 
tionships. After being prompted of a need and reviewing data on a person, 
Thoughtful Moments allows you to quickly respond with a card, letter or gift. 

It's gift database catalog allows you to fax, mail or 
; call toll-free to order products ranging from flowers 
j to tropical cruises with just a click of a button. 
| Ultima tely, Thoughtful Moments is about 
_ your success. As you focus on the needs of oth- 
- ers, they will begin to open doors of opportunity for 
_ you. Thoughtful Moments comes with JUST DO 
. IT, a lifetime goal management program. You can 
£ order your own copy of Thoughtful Momens, a 

| powerful гоор плада гед. price $99 Own 

a copy, just $9.95 S&H. Call today! 


Limited Time Offer! 
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Credit it Воші. Use Instant Credit to automatically 
order free personal credit reports & contest negative 
credit information. Instant Credit follow-up forms will 
E insure contested items have been permanently 
E removed from credit files, 
| Credit Negotiations: Instant Credit provides forms 
5 that allow you to negotiate with creditors: 
| Ё 1. A reduction in debt; 2. More favorable payment 
j. Full or m payment if negative items are removed from credit 


zl! 
Je ] 


terms; 3 
file. 
Credit Management: Find the best credit card values. Fill out one major credit 
application and Instant Credit automatically fills out over 300 bank, retail, & 
gas credit card applications per client. Including the leading gold and secured 
bank credit cards. 
Each application includes: Fax#, 800#, & mailing address, allowing you to fax, 
mail or phone in applications. 

Search the card database by: surent rates, annual fees, geographic area 
or type of card including gold, student, `, retail, gas or secured. 

Bonus: Information on how you can legally establish a new credit file. 
Includes: Order your personal version of Instant Credit. 
ege рио iiid Yours for Just $9.95 S&H. Call today! 
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Microsoft 
Windows 
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Non-refundable $9.95 per item S&H charge. Generic applications created by Instant Credit are not accepted by some credit card issuers. Upon request they will send you applications that are acceptable to 
them. Shipping time will range from 2 days to 6 weeks depending on availability. Intelligent New Car Buyer, Instant Credit, Thoughtful Moments, Click and Grow Rich, Intelligent Computer Buyer are all 
trademarks of Thoughtware, Inc, of Utah. All other product names are trademarks of their respective companies. For bundle sales contact Ernie Hemple at 801-224-6825. Environmentally responsible pack- 


aging. System requirements: Microsoft Windows 3.1, 31/2" Disk, 2Meg RAM, 5MB Available HD Space. 


EDITED BY CHRIS O'MALLEY 


COMPUTER TV 
THe PC CHANNEL 


on't be surprised if you soon see 
D Computer Channel as you flip 
past the Comedy and Weather 
Channels on your TV. Several new 
channels devoted to advice and news 
about PC products are in the works. 
Microsoft Corp. and Tele-Communi- 
cations Inc., the largest cable TV com- 
pany in the U.S., say they intend to 
start a cable channel about PCs that 
will include an interactive shopping 
service and perhaps a direct link with 
home PCs via the cable TV lines. The 
channel is expected to debut next year. 
Another cable company, Jones Inter- 
cable Inc., expects to launch a more 
conventional non-interactive PC chan- 
nel this August. About the same time, a 
fledgling network called C/Net will pre- 
miere its Computer Network chan- 
nel—with two hours of programming 
per week on an existing "major cable 
network" to start, and eventually on its 
own channel. CNBC may also begin a 
more regular schedule for its Computer 
Watch program this fall. 


Rather than provide one or two cord- Cellular) now produce them as well. 
less phones for use by all passen- | 
gers, most airlines have switched to Southwest Airlines" fleet with its 


COMMUNICATIONS 


Apple’s eWorld 
(right) uses a “com- 
munity” metaphor 
and visually appeal- 
ing screens to lure 
you into its on-line 
service. Women’s 
Wire (below) tailors 
its content to focus 
on women’s interests 
and issues. 


чю. 
“ны 


Aris & Leine 


PON 
Health & Fitness Computers & Technology | 


Herstory Career & Finance Edueation 


ON-LINE 


CYBERSPACE RACE 


all it the Great On-line Rush of 
1994. More than 100,000 people a 
month are joining on-line services 
such as Prodigy and CompuServe. And 
soon you'll have more choices. 
Apple Computer recently introduced 
a service called eWorld that sports a 
“community” interface in which each 
“building” represents a distinct area of 
interest. You choose the Library to gath- 
er information, for instance, and the 
Marketplace to access eWorld’s shop- 
ping services. Electronic mail, news, 


Claircom recently outfitted 


Whatever your interest, | 
4, eWorld Sports flies with 
. fast scores, stats and 

engrossing detail. 


woe Redgate compares 31 
an) color printers for speed, 
accuracy, detail and 

easy maintenance. 


| Let MacUser’s "Window 
F3 Washer" brighten and 
ssi clean your grungy screen 
with no physical effort, 


= Join the Community 

| Center's "Growing Small 
ica Businesses" real time 

~ conference at ? p.m. 


games, discussion groups, and comput- 
er assistance are among eWorld's other 
features. The service will be available 
first to Macintosh users, then to Win- 
dows and Newton users. 

AT&T is also pushing the communi- 
ty concept with its PersonaLink ser- 
vice. It’s similar to eWorld, but it also 
employs electronic “agents” that carry 
out requests on your behalf [see “Un- 
wired,” Арг.]. PersonaLink should be 
available this summer or fall, but it on- 
ly works with handheld devices that 
use General Magic’s Telescript commu- 
nications software. 

There are a number of new services 
with more specific focuses too. Wom- 
en’s Wire (415-615-7900) offers news, 
tips, and on-line exchanges of interest 
to women. The Interactive Jobs Net- 
work (415-247-7900) matches job seek- 
ers with open positions. If computers 
are your passion, the Interchange ser- 
vice from Ziff-Davis Interactive (617- 
252-5000) may be your on-line prefer- 
ence. It's due this fall.—Jon Pepper 


American Airline planes. GTE's 
GenStar is going into Delta and 
United planes, and In-Flight's 


Ain Морем: D corded ^seat-back" phones, which AirOne system, which has an R-11 Flightlink has been installed in 
Ar 30,000 FEET are typically embedded in the back jack in the handset and supports some USAir and America West 
of at least one seat per row. The modem rates up to 9,600 bits per planes. A call will cost you about $2 
ir mail could soon take on a modem jack is usually on ће hand second. Claircom is installing the per minute on all of the systems. 


whole new meaning. That's set or at its base. same system in Northwest and 
F M because, after several years of The switch from analog to 
delays, U.S. airlines are rushing to digital signaling techniques 
equip their planes with phone jacks has been a key factor in 
that enable portable-computer users making phones suitable for | 
to plug in their modems. That, in airborne data transmissions. 
turn, will allow you to send and The streams of ones and 
retrieve electronic mail, fax docu- zeros that make up digital sig- 
ments, and even access ordine ser- nals can easily be checked for errors 
vices like Prodigy and CompuServe опа then corrected, making for A regular 
—all while you’ re aloft. clearer voice and data calls. In-Flight phone line 
By the end of this year, most Phone Corp. installed the first digital connects your 
planes used by the major air carriers phone system aboard a plane in to Caircom’s — 
are expected to have modem jacks 1989, and companies such as GTE AirOne handset, and y 


available with their in-flight phones. 


and Cloircom (a division of McCaw 


on-line sevices. 


——Suzanne Kantra 
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COMPUTERS (S7 SOFTWARE 


SOFTWARE 
DESIGNED For REPAIR 


hat do you do when your 
blender or hair dryer breaks? 
Or your TV or computer print- 
er begins showing its age? If you're like 
most people, you probably throw them 
away rather than face high repair bills. 

But future products may not suffer 
the same fate: A pair of industrial engi- 
neering professors known for making 
products easier to assemble have de- 
signed a software program that makes 
them easier to fix as well. Geoffrey 
Boothroyd and Peter Dewhurst, of the 
University of Rhode Island, recently 
completed an innovative program 
called Design for Service. Like their 
earlier efforts, Design for Assembly 
and Design for Manufacturability, the 
software promises to help change the 
shape of future products. 

Design for Service, which operates 
on PCs with Windows, helps product 
planners consider repair issues from 
the earliest concept stages. This soft- 
ware could make it much less costly to 


life of—anything from an automobile 
to a food processor. And there's an en- 
vironmental bonus to boot: “When a 
product reaches the end of its useful 
life, it will be easier to disassemble for 
recycling," notes Dewhurst. 

When using the software, a designer 
enters information about which com- 
ponents could break and how often 
that’s likely to occur. The software 
then enables the designer to go 
through a hypothetical disassembly to 
try to fix the problem. It lists the time 
needed for each repair job, indicates 
costs, and gives the design a 0-to-100 
report card. That encourages the de- 
signer to devise products with parts 
that are easily fixed or replaced. That, 
in turn, drives down repair bills and 
encourages consumers to fix products 
rather than toss them out. 

Design for Service also works with 
the Design for Assembly program, 
which prompts designers to con- 
solidate components where possible. 
The $14,500 Design for Service soft- 
ware could save millions for compa- 
nies such as Ford, Chrysler, Digital 
Equipment, and McDonnell Doug- 
las—which are already using it. 


fix—and thereby extend the functional — Mariette DiChristina 
middle ground. Each delivers also come with new software 
COLOR very good color quality at a called ColorSmart that automat- 
PRINTERS price—S719 list and about ically gets the best possible 
$600 with discounts—almost color quality out of the printer. 
THe DEMISE anyone can afford. ColorSmart analyzes each page 
Or THe Dour HP's DeskJet 560C and its before it’s printed to spot indi- 
DOCUMENT Macintosh twin, the DeskWriter vidual elements such as photos, 
560C, include two significant ^ graphics, and text. It then sets 
olor printers have long fall improvements over earlier color the printer's controls to apply 
en into two categories: DeskJet models. The new color е optimal color for each sepo- 
poor ones you can afford, printers boost the maximum rate element. 
and great ones you can't. But resolution to 600-by-300 dots Canon's BJC-600 creates 
the latest inkjet printers from рег inch (dpi), compared to equally vivid documents with its 
market leaders Hewlett-Packard  300-by-300 dpi previously. four separate ink cartridges and 
and Canon clearly stake outa Моге important, perhaps, they print heads, and a maximum 


The DeskJet 560C produces vivid documents on a budget. 
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resolution of 360-by- 
360 dpi. The separate 
cartridges can also 


and the HP models 
have a black ink car- 
fridge, they can serve 
as everyday text print- 
ers as well. 


y LL 
IDEO 


MAKING Movies 
On Your PC 


n the future, budding Steven Spiel- 

bergs may fondly recall the day they 

got their first PCs rather than their 
first movie cameras. That’s because 
desktop video production is rapidly be- 
coming an affordable reality. 

Several new low-cost video-editing 
programs give you everything you 
need to make your own movies—every- 
thing, that is, except the content. That 
you can supply from video and sound 
clips that have already been converted 
into digital form (on CD-ROM discs, for 
example), or you can bring them into 
your computer from a camcorder, VCR 
deck, or TV with a video capture board. 
These programs don’t give you all of 
the sophisticated features of more ex- 
pensive programs, but they arm you 
with the moviemaking basics. 

VideoFusion's new QuickFlix ($149) 
lets you combine video, sound, anima- 
tion, still pictures, and text into Quick- 
Time movies on the Mac. You can order 
scenes in the storyboard screen, and 
view or edit a video clip frame-by- 
frame. You can also add special effects, 
create transition effects, add titles, and 
edit or replace the soundtrack. 

VideoDirector ($199), from Gold 
Disk, takes another approach to video 
editing. It lets you use your PC to con- 
trol your camcorder or VCR through 
infrared remote signals or through an 
included cable that plugs into the de- 
vices LANC jack. Buttons on the 
screen enable you to run the videotape 
and make simple, cuts-only edits. You 
can also catalog tapes by name or by 
category. VideoDirector is available for 
Macs or Windows PCs.—J. P. 
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CHE TRUCK he Chevy Truck World Cup of Fishing The competition kicks off with the Catch of the Day 


is North America’s largest freshwater Derby, held June 1 to July 30, 1994. Each day, $200 
gm | fishing competition. Open to U.S. and U.S. will be awarded to the participating anglers who 
FISHING Canadian anglers aged 12 or older, it will catch the biggest fish in their state or province. 
offer, for an entry fee of $10 U.S., more than Anglers who submit the top 100 fish in their region 
$2 million U.S. in cash awards this summer. The largest are then eligible to compete for a total of $500,000 U.S. 
payout—$1 million U.S.—will go to the winner of the in five Regional Final tournaments. The top 10 finishers in 
WCF Finals, to be held in September. each regional championship will receive substantial cash 
awards, including $50,000 
U.S. for each regional winner. 
Each of the five Regional 
Championships will award a 
total of $100,000 U.S. prize 


"Nothing Protects Better Longer” ел 


Babe Winkelman 


3307Y ЗОГ Ag OLOHd 


The World Cup of Fishing is 
open to everyone. 


The first-place anglers from 
the five Regional Champion- 
ships will qualify to participate 
in the WCF grand finale: the 
2 $1 million, winner-take-all 

Chevy Truck World Cup of 
Fishing Final on September 3 
and 4. 

"Fishing is one of the top 
three participatory sports in all 
of North America, second only 
to walking and swimming," 

, | X says David Abbott, president 
| 4 [5^ of Bass Brothers Fishing 
; | | Network, producers of the 
i E Е event. “With the Chevy Truck 
^ iig 4 Deep Woods OFF! for — with 100% Deet. World Cup of Fishing, we are 
а No leading repellent protects better, longer. Up to 10 hours creating an annual event which 
13 DIG otection against mosquitoes, biting flies. even ticks that carry is open not only to anglers of 
. Lyme disease. : | all abilities, but which has a 
EE - bi for the Deep Woods * "Camo" Packages wherever you nominal entry fee as well." M 
= y Tot ng — =. 
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euo зс. Janson so in, Inc. All nights reserved 


This 
The Planet Earth. 


adita] 


жч”. e | 


"m. | i 
€ brochure call 1-800-050-2438. | 


| 
“Based on R.L. Polk Reg. '84 — Oct. "03 CYTD. tDependability based on longevity: 1983 1992 full-line truck compan He. sia Excludes other GM divisions. 
The € t Emblem, Blazer and Suburban are registered trademarks and Chevy is a trademark of the GM Corp. GM Corp. Alt Rights Reserved. Buckle up, America! 
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And This Is The 
à Most Popular Line 01 Sport 
Utility Vehicles On It. 


“Its а big place, this planet of ours. Big enough to allow room for all those people who have different ideas 
, about what a sport utility vehicle should be. Yet, in all the world, theres only one company that offers a 


_line so complete, it delivers something for everyone. Small surprise that Chevy Suburban, Blazer and 


‚ э-Вагег are the most popular family of their kind anywhere. * Or that theyre LIKE A ROCK 


from Chevrolet, the most dependable, longest-lasting trucks on the planet.’ f -— — ny 
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| Ts enter North America's largest freshwater fishing 

| competition, purchase an official Chevy Truck World 
Cup of Fishing registration kit, which includes an 
official WCF measuring tape, a WCF membership card, 
event decal, Witness Verification Forms, rules and 
regulations, and entry instructions. Kits are available at 
Kmart stores in the U.S., and Canadian Tire stores in 
Canada. They also can be ordered with a major credit 
card by calling 1-800-FISH-BIG (1-800-347-4244), or by 
sending name, address, and telephone number (with 
check or money order payable to World Cup of Fishing) 
to Chevy Truck World Cup of Fishing, Box 778867, 
Woodside, NY 11377. Kits cost $10 U.S., which covers 
the cost of entering your first fish. Each additional fish 
costs $10 U.S. to enter; $25 U.S. for three fish. 


nglers must register catch(es) by calling a toll-free 

telephone number listed in the entry kit, logging 
in the Personal Identification Number (PIN) from the 
WCF membership card, then giving the name of the 
state or province of the catch and the species and 
length of the fish (in inches, to the nearest 1/4"). 
Anglers also must photograph entered catch(es) 
and complete a Witness Verification Form. All fish 


caught must be safely released to the water. 

On each day for 60 days, June 1 through July 30, in 
every state and province across North America, the 
Chevy Truck World Cup of Fishing pays a $200 U.S. cash 
award to the angler with the biggest fish by conversion, 
in his state or province. Catch of the Day winners will be 
notified, and will also be announced in the U.S. on 
Kmart's Chevy Truck World Cup of Fishing Winner 
boards. To compare species fairly, size is converted to 
points via an official WCF conversion scale, tailor-made 
for each state and province in North America. Anglers 
also can obtain ranking information by calling the WCF 
ranking hotline listed on the next page. A Catch of the 
Day prize does not guarantee a position or berth in the 
Regional Championships. 

Eligible species are Bluegills, Brook Trout, Brown 
Trout, Crappie, Channel Catfish, Chinook Salmon, Lake 
Trout, Largemouth Bass, Muskellunge, Northern Pike, 
Perch, Rainbow Trout, Smallmouth Bass, Striped Bass, 
and Walleye. 


T he first two fish registered in each Region on June 1 
with 1,200 points or more will win Automatic Byes 

to the Regional Championships. Up to 10 additional 

Catch of the Day winners will receive Automatic Byes to 


E 


Speci Aerie s Section. 


ae, » the Regional icHioipidbanipt: if their fish are caught i in |a 4 x 19 to 21); Traverse Bay, Michigan (August 19 to 


К £ Basting, America Tournament (U.S. only). AC ARE da Grand Lake O'the Cherokees, Oklahoma (August 26 
ж Gra - “i tœ28), and Kentucky Lake, Kentucky (August 26 to 28). 
мд ENTRIES. register catches as individuals in the HE WCF FINAL . 
Catch of the Day Derby also may fish as a team. "T aped at a secret location on Sept. 3-4, 1994, for 
Select опе of three team categories, then pick a team  . f broadcast on ABC network television, the Chevy 


captain to link your WCF pin numbers via 1-800-FISH- Truck World Cup of Fishing Final will feature the five 
3 BIG and combine your points for the day. Daily winners: .. regional winners fishing-off for a winner-take-all cash 
in each of the three team categories will qualify to fish- ^ prize of $1 million U.S, The five anglers will be supplied 


off at their favorite fishing holes during the Regional with uniform fishing boats and gear and will fish for 

Field Day Competition on July 23, 1994. Fish according eight pre-determined hours each day. 

to WCF Catch of the Day and Team Entry rules, and The biggest fish (by weight) in this fish-off will create 

register your individual Field Day catches FREE. Team a new millionaire and celebrity sport-fishing champion. 
? catches will be combined by computer to determine а 

team’s points total. The team in each category with the ROTECT THE RESOURCE 

most combined WCF points during the WCF Regional Il Chevy Truck World Cup of Fishing tournament 

Field Day Competition—one Family Team (2), one Buddy levels are "Catch and Release"—all entrants must 

Team (2), and one Foursome Team (4)—will advance to successfully release their fish. A potential winner must 

compete in the Regional Championships. Prior to certify that such a release was accomplished with the 
" advancing їо the Regional Championships, each winning catch. 

team member will be asked to submit photographic As part of the Chevy Truck World Cup of Fishing, 


evidence of the catches made at the Regional Field Day organizers will make a minimum donation of $100,000 
Competition, and their Field Day qualifying catch, along U.S. to the National Wildlife Federation to support its 
with their Witness Verification Form. efforts to protect our waterways and environment. 
These contestants all advance to the Regional 
Championships where they will then compete separately WCF RANKING HOTLINE 
as individuals for the Regional cash purse of $100,000 a atch of the Day winners, Automatic Bye winners, 
| U.S. and an opportunity to go on to the WCF Final. All and team entry winners will be notified. All 
daily winners will be notified. competitors may obtain their individual fish ranking by 
calling 1-900-CALL-NOW in the U.S., or 1-900-561- 
SIONAL CHAMPIONSHIPS 6000 in Canada. A charge of $2.25 will be applied to 


he top 100 finishers Ед Anoma Bye winners, your telephone bill. You must be 12 years of age or 
Bassing America winners, and WCF team entry older. If under 18 years of age, you must get your 
| winners in each region will be eligible to compete in one parents’ permission to call. In the U.S., this 900-service 
of five Regional Championships for $100,000 U.S. in is Tor touch-tone users only. WCF Ranking is brought 
cash prizes. Tournament locations are Lake of the to you by Bass Brothers Fishing Network, Winnipeg, MB, 


Woods, Canada (August 19 to 21); Gull Lake, Minnesota Canada. M 
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DHEVY-e- TRUCK 


«< To participate, you must be a legal resident of the 
United States or Canada, 12 years of age or older. 

«94 Entrants may fish any natural freshwater, lake, stream 
or river within the U.S. and Canada, excluding Hawaii and 
where prohibited by law. Stocked ponds are not eligible. 
Fish must be caught by acceptable angling methods; fish 
caught with snag, foul hook, gaff or gill net marks, even if 
taken legitimately by the participant, are unacceptable. 
Entrants must abide by all fishing regulations of their U.S. 
state or Canadian province. 

@ Employees and officials of the tournament, principals 
and employees and their immediate families of Bass 
Brothers Fishing Network L.P.; International Management 
Group; the Times Mirror Co.; Kmart; Canadian Tire; 
Chevrolet; S.C. Johnson; and Thomson Newspapers, their 
advertising or promotion agencies or affiliated companies 
are not eligible to participate in the tournament. Program is 
void where prohibited or restricted by law. Taxes on prizes 
are the sole responsibility of winners. 

© The dates of Regional Championships and the Chevy 
Truck World Cup of Fishing Final are subject to change 
based upon scheduling or weather. In the event of a tie in 
a Regional Championship or the World Cup of Fishing 


ULES AND REGULATIONS 


Finals, tied participants will participate in a one-hour fishing 
competition, with the largest fish (by weight conversion) to 
determine the winner. Subsequent one-hour competitions 
will be conducted if necessary until a winner is determined. 
«9 The officials and judges for all WCF tournament levels 
have been appointed by Bass Brothers Fishing Network, 
Inc.; International Management Group; The National 
Wildlife Federation, and Times Mirror Magazines. All the 
officials’ and judges’ decisions are considered final in all 
aspects relating to the Chevy Truck World Cup of Fishing. 
© All winners must execute a release in favor of The 
World Cup of Fishing; Bass Brothers Fishing Network L.P.: 
International Management Group; the Times Mirror Co.; 
Kmart; Canadian Tire; The National Wildlife Federation, 
their agencies and assigns, as a condition of receiving any 
prize, authorizing the use, without charge or restriction, of 
their names and photographs, for promotional purposes. 
«< For a list of The Catch of The Day Derby winners, 
Regional Finals winners, and the Chevy Truck World Cup of 
Fishing Final winners, send a self-addressed, stamped enve- 
lope to World Cup of Fishing Winners, Box 778867, 
Woodside, NY 11377, by Nov. 1, 1994. Winning names will 
be available after that date. MI 


PURCHASE YOUR OFFICIAL 
CHEVY TRUCK WORLD CUP OF FISHING 
ENTRY KIT 


Exclusively in Canada 


Exclusively in the U. S. 
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ENTERTAINMENT 
THE DIGITAL DIAMOND 


aseball software used to mean 
nine-inning simulations of the na- 
tional pastime. But a new league of 
baseball software offers everything 
from statistics to batting instruction. 
You may need a scorecard to keep track. 
A scorecard, in fact, is exactly what 
you get with Fingertip for Stats-Base- 
ball ($129), from Fingertip Technolo- 


» gies (714-759-9399). The program, for 


Newton computers, provides an elec- 
tronic scorecard into which you etch 
those arcane symbols used to document 


a baseball game. With a modem at- . 


tached, you can also receive up-to-the- 
minute player statistics and scores. 
Microsoft’s Complete Baseball for 
Windows ($80), expected this month, 
enables you to get daily updates of 
stats and scores with a modem. The 
CD-ROM disc also provides an histori- 


OP = ШШ ETT Dama гий 


PlayBall (top) and ESPN Baseball teach the 


* finer points of the national pastime. 


cal look at the game. Creative Multi- 
media (503-241-4351) offers a CD- 
ROM disc called Total Baseball 1993 
Edition. The $70 package gives you the 
entire statistical record of Major 
League Baseball. 

Computer coaching is the aim of In- 
telliPlay ESPN Baseball from Intelli- 
media Sports (800-269-2101) and Play- 
Ball from MicroBase Publishing 
(602-897-7800). ESPN Baseball fea- 
tures former big-leaguer Alan Bannis- 
ter, while PlayBall relies on former 
University of Miami coach Ron Fraser. 
Each costs $60 and is available for 
Windows PCs.—Bob Sillery 


MULTIMEDIA 
DSP DAZZLE 


he filtering finesse of digital sig- 
T^» processors, or DSPs, has al- 

ready improved the sound quality 
of our phones and stereos. Now DSPs 
are poised to do the same for multime- 
dia PCs—and the latest DSP chips 
can handle video too. 

Texas Instruments' new Multimedia 
Video Processor (MVP) may be the 
most powerful DSP developed so far. 
Actually, it's a set of four 32-bit DSPs 
operating in parallel, coupled with a 
central microprocessor—on a single 
chip. Thus, the MVP processes enor- 
mous amounts of video and audio data 
in real time. And since it's all on one 
chip, the MVP may replace multiple 
audio and video boards, paring the cost 
and complexity of multimedia PCs. 

There will be plenty of competition. 
New multimedia DSPs from Motorola 
and Analog Devices also promise to bol- 
ster a new generation of add-in cards 
that consolidate audio, video, and com- 
munications functions. Motorola’s PC 
Media DSP and Analog's DSP chips are 
less sophisticated and less costly than 
the MVP. Cards using these DSPs are 
expected to sell for $200 to $300, which 
is less than TI charges for the MVP 
chip alone.—J. Р 


UPDATE ations, a group of more than Many hand- 
60 computer and communica- held computers 
INFRARED tion companies calling itself use infrared 
SOLIDARITY the Infrared Data Association today but can't 
| (IRDA) has agreed on a world- talk to each 
adio frequencies may be wide standard for using other because 
N the future of long-distance infrared beams to connect dif- their infrared 
wireless lens rl ferent computers and peripher- d and signaling deu 
but in the computer world als. Products that adhere to the differ. The IRDA system will 
frared light beams will be e standard will be certified by the begin to appear in handheld 
| wireless carrier for shorter hauls. IRDA and will bear its logo devices, notebook PCs, desktop 
After nearly a year of negoti (pictured). PCs, and printers later this year. 


UPGRADES 
Miovinc Your Mac To 
THe PowerPC 


f you like what you hear about the speedy 

PowerPC chip and the new Power Macin- 

tosh models built around it—but you 
aren't prepared to part with the Macintosh 
you already have—take heart. You may be 
able to upgrade your Mac to the PowerPC. 

Apple says it will offer two types of 
PowerPC upgrades to Mac owners: entire 
logic boards (motherboards) costing 
between $1,000 and $2,000, ud a plug- 
in accelerator card for about $700. So far, 
Apple has promised upgrades for the 
Macintosh livx and Ilvi; the Performa 475, 
476, 550, and 600; the LC 475, 520, 
550, and 575; the Centris 610, 650, and 
660AV; and the Quadra 605, 610, 650, 
800, 840AV, and 950. 

Apple says its PowerPC upgrades should 
make existing Macs work two to four times 


[ faster than before when running software 


written or adapted for the new chip. 
Other companies are expected 

to sell PowerPC upgrade e 
cards as well. 
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processor card is one 
upgrade option. 


OPERATING SYSTEMS 
DOS DOWNGRADE 


eres a software “upgrade” with 

an unusual twist: Microsoft re- 

cently released a new version of 
its DOS operating system software 
called MS-DOS 6.21 that is virtually 
identical to versions 6.0 and 6.2—ex- 
cept that it lacks the DoubleSpace da- 
ta compression feature of the earlier 
issues. 

DoubleSpace, which effectively dou- 
bles the capacity of your hard disk, 
was removed due to a successful law- 
suit by Stac Electronics, claiming Mi- 
crosoft infringed on its data compres- 
sion patents. Most PC makers say 
they will adopt DOS 6.21 to avoid any 
legal problems as well. Microsoft is ap- 
pealing the court decision, and says it 
will add data compression to a future 
version of DOS in any case. Mean- 
while, anyone currently using DOS 6.0 
or 6.2 can continue to do so. 85 


POPULAR SCIENCE JUNE 1994 • 49 


EDITED BY JUDITH ANNE GUNTHER 


DESIGN 


SOLVING | 
THE OLD-FASHIONED Way 


ith its shiny tin roof, expansive 
porches, cupola, and cisterns, it 
looks like Grandma’s old “crack- 
er" style home. But this house is new— 
and was constructed by the Florida 
House Learning Center in Sarasota, 


Fla., to demonstrate how this tradition- - 


al Southern design conserves energy 
and resources. 

Typical “cracker” features, including 
four-foot roof overhangs and generous, 
shady porches (850 total square feet), 
help halve the 2,350-square-foot home's 
use of air conditioning. The tin roof re- 
flects noontime sun. Expansive win- 
dows draw in cool air, which sweeps 
through the home and escapes through 
the cupola, creating a passive ventila- 
tion system. Rainwater, held in 2,500- 
gallon cisterns, accounts for half of the 
house’s water consumption and is used 
for laundry, flushing toilets, and wash- 

“We simply used what has been 
around for decades,” says Florida 
House Foundation president John 
Lambie. The house does include many 
new recycled products, including floor 
tiles made of automotive windshields, 
nails from recycled metal, and insula- 
tion from newsprint.—Ray Carter 


An old architectural design reemerges as a solu- 
tion to energy-conservation goals. 
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RAY CARTER - 


HEATING AND COOLING 


COMBINATION SYSTEMS 
Grow Up 


ears ago, someone realized you 
could “borrow” heat from a hot- 


water tank for space heating by 
tacking on a heat exchanger. Such com- 
bination systems—units with one gas 
burner that provide both warm air and 
hot water—work well in apartments, 
because their capacity suits a small 
floor plan and they fit in small spaces 
such as closets. But now, combination 
systems are maturing to match the de- 
mands of full-size homes. 

Lennox’s CompleteHeat system, 
which includes heating and air-han- 
dling modules, has a combined annual 
efficiency of 90 percent—likely the 
most energy-efficient combination sys- 
tem to date. The heating module con- 
tains a 30-gallon tank for domestic hot 


incite double takes: Its barrel 
spins first in one direction, 
then in the other. This helps it 
use some 40 percent less en- 
ergy than a typical model, 
while it shortens drying time 
THAN ONE by 37 percent. 


APPLIANCES 
TWO-WAY 
TUMBLE 
DRIES BETTER 


HOT-WATER COPPER TUBE COIL 
HEATING MODULE 


STAINLESS STEEL HEAT 
EXCHANGER 


— CIRCULATING PUMP 
INSULATED STAINLESS STEEL 
TANK 


SUPPLY AIR BLOWER 


AIR-HANDLING MODULE 


The CompleteHeat system uses a heat ex- 
changer to capture the warmth from the hot- ,. 
water supply to provide space heating. 


water. When space heating is needed, 
the heating module warms water, then 
pumps it to a heat exchanger; the heat 
is transferred to air that will be routed 
to rooms. If there are demands for both . 
hot water and space heating, the sys- 
tem gives priority to hot water. 

Unlike conventional hot-water 
tanks, the CompleteHeat gas burner is 
at the top of the tank instead of the bot- 
tom, says Lennox. This arrangement 
delivers water 10 to 15 degrees hotter 
to the heat exchanger than the water 
tank, meaning warmer air to the home _ 
but non-scalding water to showers. 

By adding a second air-handling 
module, homeowners can create sepa- 
rate temperature zones, keeping little- 
used rooms cooler and lowering heating 
bills. The air module is available in sev- 
en capacities, ranging from 40,000 to 
120,000 btu's per hour of heating са- - 
pacity. CompleteHeat should be avail- 
able by mid-summer; Lennox has not 
yet announced its price. 


gy. The electric dryers turn 
four minutes and 26 seconds 
in one direction, then 25 sec- 
onds in the other. Gas models 
tumble clothes forward for 
seven minutes and 30 sec- 
onds, then 25 seconds in re- 


The two-way action exposes verse. (Gas dryers spin longer 
t may be mesmerizing to more clothing surface area, for than electric ones to enable 
watch the machines at a even drying and less tangling the proper venting of exhaust 
coin-op laundry, but the one- опа wrinkling, according to gases.) Both dryers continue 
way spin of conventional Frigidaire. In the initial spin di- this process until the cycle is 
clothes dryers just isn’t the rection, air flows over clothes completed. 
best way fo get the job done. at 170 cubic feet per minute; — Two-way dryers cost about 
So says Frigidaire, which has for the reverse, the airspeed $30 more than conventional 
introduced a dryer that could drops to 85 cfm to save ener models:—/Mariette DiChristina 


A PELLA WINDOW 


ANOTHER REASON TO BUY 


SOFTWARE 


DESIGNING YOUR 
Dream House 


hether you’re building a new 
Wie or remodeling an old one, 
the urge to draw floor plans can 
be irresistible. The latest crop of home- 
design software lets armchair archi- 
tects create everything from straight- 
forward blueprint-style diagrams to 
multidimensional computer models. 
Visio Home, by Shareware Corp. 
(800-446-3335), offers a particularly 
large selection of objects for arranging 
furniture within rooms and landscap- 
ing. In addition to bathroom and 
kitchen fixtures, the program includes 
windows, patio doors, bookcases, ta- 
bles, trees—even a pool. Visio Home 
runs under Windows and costs ap- 
proximately $99. 


Software products like Virtual House (top) and 
Visio Home let you design a home. 


If you want to focus on interior deco- 
rating, Virtual House, a 3DO program 
from Panasonic (800-REAL-3DO), lets 
you choose colors and styles of furni- 
ture. For example, you can recreate 
your heirloom red plaid couch and posi- 
tion it to face your 52-inch TV—with its 
screen displaying a moving picture. 
The $60 program enables you to view a 
room from various angles. 

Like expensive, professional-quality 
programs, My House for Windows, 
from DesignWare (800-536-2596), lets 
you “walk” through a three-dimension- 
al, decorated model in real time. The 
$85 program achieves this by creating 
a “movie,” a process that takes about 
two hours.—Suzanne Kantra 


brighten your day 


without 
losing your cool. 


Save up to 27% on cooling costs* with 
our high-performance InsulSbield" glass option. 
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Pella” high-performance glass screens out most fading rays 
and stops twice as much solar heat gain as ordinary glass. 
And it won't tint your view. 


Even on the hottest day of summer, Pella’ Windows work hard to 


help keep you comfortable. Our sophisticated glass systems let 


in sunlight, but screen out excess heat and fading rays ... even 


WINDOWS 


DOORS reduce outside noise, to give you peace and quiet. So call today 


for your free “Making Great Window Decisions" brochure. It's not only a 


ЗЕР оозе; 


bright idea, but a very cool thing to do. 


* Computer simulation average compared to single-pane wood windows. 
Actual savings may vary. 


Quality like this only comes from Pella. о. 


HOME TECHNOLOGY 


Uu—— P n —Ó 
in the window align when an electric charge is applied, making the window transparent. 


WINDOWS 
STEALTH DRAPES 


Ehe large, curtainless window your 
T has installed in his new- 
ly remodeled bathroom stuns you. 
In full view, he turns on the bathwa- 
ter, clad only in a robe. Before you 
have to wrestle with your conscience, 
however, your neighbor flips a switch, 
and the window turns a frosty, opaque 
white. 

That's an example of Marvin's new 
Switchable Privacy Glass in action. 
The Warroad, Minn., manufacturer of- 
fers the option for an extra $80 to $100 
per square foot of rough window open- 
ing. A 28-by-48-inch window, for ex- 
ample, would cost an additional $900. 


senior vice president Susan Marvin, 
"but do you know what some people 
pay for drapes?" 

Using a technology similar to that 
found in laptop computer screens, the 
windows contain a thin film of liquid 
crystals, made by 3M, sandwiched be- 
tween layers of tempered glass. When 
a small electric charge is applied— 
about one watt per square foot of win- 
dow—the crystals align, and the glass 
appears clear. With power off, the 
crystals angle at random, and scatter 
light. 

3M bought the patents from Taliq 
Corp., which had suspended manufac- 
turing of its own switchable glass 
more than a year ago ["Through the 
Glass Darkly,” July '93]. 3M modified 
the liquid crystals to reduce the price; 
the company supplies the film to Mar- 


“I know that seems expensive," says vin.—9M. D. 
| ture of Fort Vancouver Plywood the material together. ECO is 
ALTERNATIVE and Intemational Resources Un- also experimenting with 
LUMBER limited, both in the Pacific adding waste plastic materials 
Northwest, converts waste into їо the paper. When warmed 
SQUASHED TRASH o building material. by compression or heating 
Becomes A Recycled Panelboard (RPB) ^ methods, the plastic would 
BUILDING begins as a foot-thick pile of melt and act as a binder. ECO 
MATERIAL trash. A proprietary process speculates this could lower 
compresses the wastepaper in- manufacturing costs. 
his year, the nation’s land- to a half-inch thick hard panel ECO hopes to complete the 
J" will absorb 70 million that can be embossed, mold- certification of RPB this sum- 
tons of low-grade wastepa- ed, or surfaced with a variety mer. The inventors estimate 
per that is not recycled: corru- of materials, such as wood мее that a $20 million plant capo- 
gated cardboard, office paper, пеег or plastic laminate. Шке ble of producing 30 million 
coated paper, slick magazines, particle board, the product can square feet of RPB annually 
. envelopes with windows, even бе used as siding, exterior would devour 60 million 
` shredded currency. For ECO sheathing, cabinets, and floor pounds of trash a year—or 
.. Manufacturing, that mountain underlayment. the amount of unrecyclable 
of waste is just waiting for har- — Currently, the process uses wastepaper produced by a city 
vest. The company, a joint ven- оп isocyanate binder to glue of 120,000.—Jerry Rhodes 
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SOLAR POWER 


huck Mattes slipped the green 
contraption out of a plastic bag, 
unfolded it, and set it on the floor. 
Shaped like an overturned washbasin 
and about the size of a child’s sled, it 
was, Mattes explained, the world’s first 
robotic solar-powered “lawn groomer.” 

The device, designed by a Belgian 
computer scientist and made by 
Poulan/Weed Eater in Shreveport, 
La., is powered by photovoltaic cells 
spread across its back. The 12.5- 
pound device operates only when the 
sun shines; it has just enough battery 
storage capability, says Poulan’s Mat- 
tes, to operate its electronic controls. 

“This unit is designed to be left in 
your yard from the first of spring to the 
end of summer,” he says. It meanders 
freely within the perimeter of the yard, 
which is marked by a thin buried wire. 
If it bumps into an obstacle, such as a 
forgotten toy, it reverses and continues 
operation in a different direction. 

The unit snips the tops off grass with 
three triangular steel blades that ex- 
tend out roughly one inch when in op- 
eration (they retract when the mower 
shuts off). The electronic system senses 
the amount of drag on the blades, ex- 
plains Mattes; this tells the mower 
when it has reached an area that needs 
trimming. The electronics also enable 
the groomer to sense puddles (using a 
humidity sensor), avoid shady areas, 
and emit a loud alarm if someone car- 
ries it beyond the boundary wires. 

Poulan/Weed Eater sells hand-built 
units in a few test markets for about 
$2,000 (including installation of the 
wires). Mattes says the system works 
best on flat lawns with few trees or oth- 
er permanent objects. Depending on the 
size of the lawn, the type of grass, and 
the weather, the robotic mower may 
trim an entire lawn in as little as a few 
hours or as long as several days. 


For those who rely hate mowing the lawn, this 
ed robot “lawn groomer” continually 
snips the grass while the sun кт 
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А MEDIA ROOM MAKEOVER 


An easy-to-assemble 
home theatre kit} 


r^ 
= 


A built-in wet ba 
for snacks and storage 


Innovative decorating 
using stone and Color 


If a 5,000 ton train can stay on its track, - 


how come your closet door can't? 


Right now, hundreds of trains are 
speeding across the country. Wheels 
holding firmly to their tracks. While 
at the same time, simple closet doors 
are falling off theirs. Ridiculous. 

Enter the Stanley Accent Mirror 
Door. Designed with an anti-jump 
track to prevent slipping. Plus wheels 
that actually roll without jamming 
(What a concept). In short, this closet 
door actually stays put. And when 
you consider its been opened 
and closed over 100,000 times in our 
testing facility (equivalent to 28 years 
of use), you can bet its going to be 
around to see quite a number of 
fashion crises in your home. 

Because at Stanley, our approach 
to building products has always 
been rather simple. Were not going 
to make something unless we make it 
better than anyone else. Now if that 
makes us sound demanding, so be it. 
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Because thats exactly what we are. 

Here at Stanley, research always 
comes before design. Engineering 
always comes before aesthetics. 
Testing always comes before sales. 

In our humble opinion, thats the 
only way there is to create the kind 
of products we strive for. Like our 
screwdrivers with ergonomically 


molded grips for increased torque. 
And exterior doors that can stand up 
to hundreds of pounds of pressure. 

At Stanley, our goal has always 
been perfection. You can see that 
determination in everything we do. 
After all, why settle for inferiority, 


when you can settle METTE" 
for superiority? helps you do things right: 
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HOME 1994 


Корер 
IDEAS 


тега. а 


Standard cabinets, 
decorative moldings 
and a home theatre 
installation kit made 
this room renovation 
easy and inexpensive. 


was that the entire unit is packaged 
and sold as a complete Custom Home 
Theatre from RCA. This kit not only 
includes a direct-view 35-inch television 
monitor and components such as a f 
finished—on time and on budget—and : surround-sound audio processor and : 
we have just about everything we could 
want in our "Family Room for the 90s." 
The focus of this room is a built-in 


electronic entertainment center. What 


n last month's issue of Home 
Remodeling Ideas, this project 
started by showing the steps 


five-speaker system for a true home- 
theatre experience, but it also comes 
with easy-to-follow building plans 
for in-wall installation and two prewired 
cabinets to house all of the electronic 


needed to prepare and execute a media- 
room makeover in your own home. 
Here's the payoff: Our room is 
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made it so easy to organize and construct 
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Theatre installation kit 
includes rough-in boxes 


for components, prewired 
connections, snap-on trim 
and glass doors and shelves. 


ELECTRONIC ENTERTAINMENT 
WILL BE THE FOCUS IN 
FAMILY ROOMS FOR THE ‘90S 


Hooking up multiple electronic components is easy to do with 
this kit: Incoming wires for cable TV, antenna and speakers 
are first attached to the rough-in boxes, then components 
simply plug into a handy interior jack panel. 


components (see diagram above). 

Installing speakers and components 
can be difficult because of the complex 
wiring required, One installation aid that 
we found invaluable is an accessory for 
Arrow T50 staple gun/tackers. This 
inexpensive device positions the tool so 
that its tip straddles the wire—preventing 
staples from accidentally piercing the wire 
and ensuring that fasteners penetrate to 
the proper depth. 

For our rooms snack-bar serving area, 
we chose a Moen Lancelot stainless-steel 
sink with chrome goose-neck faucet and 
single-handle operating lever. This sink 
includes three removeable holders that are 
useful for chilling wine bottles, or for 
holding ice and condiments. 

Installing a bar sink is easy: Following 
the dimensions provided, cut out the 
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counter top and test-fit the sink in the : 
opening (be sure there is adequate 


clearance within any cabinets below). 
Then remove the sink and install the : 
faucet and operating hardware before you : 
replace the sink in the counter top. At this : 
point, also install flexible water-line 
connectors to the faucet stems. This will 
make it more convenient to hook up to the 
hot and cold water 
plumbing once the 
sink is in place. 
Because we 
used a hardwood 
plywood for our 
bar counter top, we 


CCT TTT ETD 


wanted to give it 
extra protection 
from spills and 
splashes. After two 
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When routing wires, use an Arrow T50 staple gun/tacker 
fitted with an accessory nosepiece. This slip-on guard 
protects the wire while setting the correct staple depth. 


HELMSMAN. 
Beauty 
that stands 
upto the 


elements. 


Outside and in. 


Helmsman Spar Urethane is a 
tough, clear finish specially formu- 
lated to protect against the changing 
elements. Wet or dry, hot or cold, 
Helmsmans flexible finish expands 
and contracts with the wood and 
resists fading, cracking and chip- 
ping. For exceptional beauty and 
protection, outside and in, 

count on Helmsman. 


C МІНМАХ 7 


HELMSMAN 
URETHANE | " 


ETERIOR/INTERIOR 
CLEAR 


MINWAX- 
Makes and Keeps Wood Beautiful™ 


&For your FREE "Tips" booklet write: 
Minwax. Р.О. Вох 76), Whippany, NJ 07981-0761 
®Minwas and Helmsman are registered trademarks al 
The Winwas { ompany, [nc 1994 Minwan (Company, nc. 
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A built-in wet bar makes a great addition to any entertainment room. This Moen 
Lancelot stainless-steel sink has three deep wells for bottles or condiments and ice. 


= 


coats of Helmsman Spar 


finish boat owners know 
they can depend on— we re 
sure it will withstand more 


wetness than even this area 


is likely to receive. Before 


We used a Minwax Wood Finish and 
tough Helmsman Spar Urethane to 
protect the bar top against spills. 
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Urethane—the same type of 
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Plumbers know that installation is 
easier when you first connect flex 


connections to faucet, and faucet to 
sink, before placing the unit into the 
prepared opening. The three round 
holes are for removeable bottle wells. 


applying the Helmsman, we gave the 
wood a light Puritan Pine stain with 
Minwax Wood Finish. The natural finish 
blends perfectly with the paint colors 
picked for the cabinets and trim. 

While shopping for our media room, 
we discovered a revolutionary new audio 
unit, the Bose Wave radio, that would 
enhance any room of the house—and it 
doesn't need a rack of electronic accessories 
to help it. Although the Wave radio looks 
and operates much like a tabletop clock 
radio, the way it performs puts it in a 
category all its own. Incorporating a much 
downsized version of Bose's patented 
acoustic waveguide speaker technology, 
this unit achieves true high-fidelity sound 
in a package literally no bigger than a 
breadbox. It comes with an equally 
miniaturized remote control, and also 


You havea 30-year mortgage. 
Shouldn't vou have a 30-vear faucet? 
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It seems only fair. With its sturdy construction and durable washerless cartridge, Moen faucets 
have an unrivaled reputation for reliable performance. Not to mention a lifetime limited warranty 


against leaks and drips. No wonder so many new homes are built with Moen faucets. 


FOR LOOKS BUY IT FOR LIFE? 


1-800-553-6636 


©1994, Moen Incorporated. For complete details on Моеп lifetime limited warranty, call Moen or see a dealer near you. 
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Seat. 
We Put It 
For Kicks. 


Not only is it as comfort- 
able as a luxury car but 
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fun. The new Chevy 
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S-Series Extended-Cab. Our seats 
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are specially designed to fit a wide 


range of your seats. It's 


| all part of the Chevy 


de-out 


Insi 


H 


eries 


that starts with the 


A design 


driver and takes off from there. The gauges and controls come up to greet you. There's 
another notch of seat travel, better seat adjustment, and overall better shape to make 
our Seats 
more com- 
fortable 


than ever 


2 


before. And — 
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remember, 


ell 


we're talking Chevy Trucks here. 
So, more comfortable also means more dependable. Because 
our seat fabrics are extensively tested for wear, fade resistance and seam 
strength. So, go ahead. Play rough. We gladly give you that luxury. Along with the 

toughness and dependability you've come to expect from Chevy Trucks. The "94 Chevy 


TC ji The New 
S-Series. So new from the inside out, everything else is history. Chevy S-Series 


LIKE A ROCK 


E DIE mS 


For a free product brochure call 1-800-950-2438. 
The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1993 GM Corp. All Rights Reserved. Buckle up, America! 


©1994 S-B Power Tool Company, 4300 W. Peterson Ave., Chicago, IL 60646 
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contains a sophisticated tuner capable of 
operating an external CD or cassette player. 
And you can set it to wake you to music— 
just like any other clock radio. 

Other accessories used in our project 
include two closet organizers from Stanley, 
one for ties and belts and the other for 
shoes. Both are designed as part of Stanley's 
rugged Steel Plank closet system, but each 
wotks equally well in any storage situation. 
The shoe organizer, which holds up to 8 
pairs of men's and 10 pairs of women's 
shoes, can be floor- or wall-mounted, and 
the tie and belt hanger fits any closet rod 
and holds up to 54 belts and neckties. 


Often in remodeling, the situation 
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| 
Natural Vengeance Creek veneer . | i 1 : a WEN s " 
stone transformed this wall into “fs = = = | 


section, and showed how to solve E] centerpiece for the entire room. 
the problem by covering the wall 


helps to determine the design. Last month, 


we described the difficulty we 


encountered with a masonry wall 
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In remodeling, attention to details pays big dividends in the 
finished look of a project. Using quality Ace paints and the right 
tools, like this Dremel band saw, helped us to do a better job and 
gave us better overall results in the end. 


№ 


Р і i = i^ A 2A | d 
; а " чүт. е = i 
3 ke" ru è 
E. a ja dios T 
| EN da kam 
[m Rl ES 1 
a. F- з Um " а T н 
| a r 3 
; os Eu = е CM x 
T 1 J ты EF ae 1 г 
x dde UE here 
E чаш Ade —— Bu ) 
ЖДО ОЦЕНЕ = - 
Em. m icta ee mul 
КАЕ» ‘ 4 
vM n 28" - 
© - * PNE اسو‎ 
* Т Tn К, 
, AS 
E A A Г, 
Ё J 


РФ Е Eee е m. д, 


WHEN YOU KNOW WHAT 
HD STANDS FOR, YOU WON'T 
STAND FOR ANYTHING LESS. 


THERE’S NEVER BEEN A MORE POWERFUL LINE OF 
SKIL TOOLS THAN NEW SKIL HD. THE HD IS FOR HEAVY DUTY. 
THAT’S HOW THEY’RE BUILT. THAT’S THE KIND OF JOBS 
THEY’RE BUILT FOR. AND THAT’S HOW THEY’RE BACKED. WITH 
A ONE YEAR WARRANTY, 90 DAY SATISFACTION GUARANTEE AND 
ONE YEAR SERVICE PROTECTION PLAN. SO, FOR TOOLS THAT 
ame | jj STAND UP TO THE TOUGHEST JOBS, GET SKIL HD. 


L | A 
ы 


y x: HEAVY DUTY 
TOUGH TOOLS FOR TOUGH JOBS. 
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SPECIAL ADVERTISING SECTION 


with natural veneer stone. The results far 
exceeded our expectations. 

And applying the stone to the wall 
turned out to be easier than expected. We 
used Vengeance Creek Stone, a quartzite 
blend of random-size, easy-to-manage 
pieces in nominal 1-inch thickness. The 


m TRIPLE BRIGHT 
RUGGED 

CHROME 
HOUSING 

= CONTOURED 
COMFORTABLE 
DESIGN 9 POSITIVE 
EASY TO USE 
THUMB LOCK 

= EASY TO READ 
DUAL MARKINGS 
FOR LOCATING 
STUDS а PRO-TECH.. 
ANTI- CORROSION 
FINISHED 

BLADE 


- а TEMPERED 

STEEL BLADE 
REMAINS RIGID 

FOR APPROXIMATELY 

7 FEET m TRIPLE 
REINFORCED NON-SLIP 
kk: END HOOK 
ш HEAT TREATED 
HIGH CARBON 

GIVES LONGER 

LIFE 


и CALIBRATED 
STEEL RETURN SPRING 


THE BRUTE™ 
NEON GREEN & NEON 
ORANGE RULES 25° ONLY. 


ARROW...AMERICAS BEST BUY 
FOR OUTSTANDING QUALITY AND VALU 
AT LEADING HARDWARE AND: 
STORES EVERYWHERE. : 


STEEL RULE 
"AND 100° SIZES. 


COMPANY, INC, 271 MAYHILL STREET, SADDLE BR 
Шом: ARROW FASTENER (U.K.] LTD., 14 BARCLAY ROAD, CROYD 
DEL RS, INC., 6505 METROPOLITAN BLVD. EAST, MON 


THE BRUTE™ | 


Our Chevy K1500 pickup 
gets as much use around 
town as it does on the job. 


stone 1s packed in cartons, 
each box containing approxi- 
mately 5 square feet of stone, 

SO 1t S easy to estimate just 
how much you'll need to 
cover a specific area. To install 
the stone, Quikrete mortar 
mix is recommended for consistent, 
dependable results. 

Because of the amount of decorative 
trim used in this project, one of our most 
useful tools turned out to be a new Dremel 
1120 band saw. Stationary power tools are 
always a big help when you're building, 
but they're not always convenient to bring 
to or set up on the job. This benchtop band 
saw is both portable and powerful, 
however. With a throat depth of 10 inches, 
tilting table and two-speed operation, it 
was perfect for cutting wood trim to 
match the natural irregularities of the 
stone, and for splicing, mitering, and 
coping the large pilaster and crown 
moldings used for the built-in home 
theatre and bar cabinets. 

When you reach the "trimming out” 
stage in a remodeling project, you begin to 
see the results of all your planning and 
efforts. But it’s at the final step— 
painting—that a room really begins to 
come alive. 

We worked out our color scheme of 
contrasting yet complimentary hues with 
help from our local Ace Hardware dealer. 
And it’s a good thing they’re so helpful— 


the selection of paints available at Ace is 


The extended cab adds plenty of 
clean, comfortable interior space to a 
big, all-purpose cargo bed. 


=x 


pr 


If it were any more fun, they'd sell it 
in sporting goods stores. 


Or you’re still using five separate tools for all the trimming, edging, 


cultivating, blowing and vacuuming around your yard, then you’ve got a 


handicap, indeed. Fanunariy и with a reasonably brief lesson from Ryobi, it’s a 


handicap that can be significantly improved. Introducing the new TrimmerPlus" 
' System, from Ryobi. It’s five different tools with the unique and particularly 
-— | | ability to share the same mechanical brain: a trimmer, 


an edger,, i a cultivator, a blower and a vacuum. And the tools 


are so, | siy interchanged, you can literally do it in seconds. 


Without ‹ a caddy. So before you venture out for yet another clumsy, frustrating 
round in the yard, give the Ryobi TrimmerPlus System a shot. It will make 


puttering around on your own greens not only easier, but...dare we say, fun? 
Made in U.S.A. 

RYOBI. 

Call 1-800-525-2579 for more information. Making Innovative Concepts A Reality ~ 


Ryobi America Corp. 5201 Pearman Dairy Road, Suite 1, Anderson S.C. 29625-8950 © Ryobi America Corp. 1993 
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enormous. We also know their quality 1s 
guaranteed because Ace makes its own 
paints, and its dealer-owned stores 
nationwide stand behind everything 
they sell. 

Another top performer on this project 
was our Chevy K1500 pickup. Whether 
we needed it for carrying hay bales from 
the hardware store, groceries from the 
supermarket or kids from school, this truck 

was always ready and 
able. Anyone who has 
ever owned a pickup 


ы 


Ера, [eo will tell you what 
ЕГЭ = an advantage they can 
| EE be when you need to 


| haul those "special" 


á 
| 


Until now, the world has never seen—or heard—a tabletop audio system quite like 
the Wave radio from Bose. Despite its compact size, it contains a unique chambered 
interior that produces true high-fidelity sound without external speakers. 


items—which could 


mean anything from 


ESEREKE 


oversize construction 


How To МАКЕ A WALK 
IN A Few EASY STEPS. 


=e. 


f Rin: 7 Now anyone can have stone-pattern walkways and patios at rock-bottom prices. All you need is the Walk Макег" 
Wax Masse [rom QUIKRETE*. Walk Maker is fast, because it only takes minutes to com siete a 2'x 2 section. It's easy, because you 
| just fill it with concrete, smooth off the top with a trowel, and remove the mold. And it's economical, because one 
80lb bag of QUIKRETE Concrete Mix will fill a 2° by 2’ area. Plus, since the Walk Maker pattern is designed to inter- 
lock, you only need one mold. And for a longer lasting walk that resists ' | 


Sed youd Ui chipping, you can use QUIKRETE Fiber-Reinforced Concrete. * fam wa an 

50 if youd like to leave a lasting impression on your landscape, use Walk Maker н | QUIKRETE: 

For more information about any QUIKRETE product call 1-800-282-5828. | | н E 
KER. INC. ©1993 The ОШ КИНЕ] 
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WHEN YOU WANT A JOB DONE RIGHT, 
YOU DO IT YOURSELF. 


We go above and beyond the standards you expect of a premium quality 


ёр Sur feat Quanity interior 
a a ш л ү qe 
p 
E ced. T 


own interior and exterior paint, stains, varnishes and specialty products. Wall Pair =x TINI 
| coc m 


paint — and we do it at an affordable price. That's the reason we make our 


When you use Ace 7 Star Paint, you are assured of one coat coverage and 


durability, and your complete satisfaction is guaranteed. 


After all, it’s your home; you take pride in your work and want to make sure E 


the job's done right the first time. So do we. Ace Hardware Corporation 


Let Kreepy Krauly D 

The Only Automatic Pool Cleaner With A 5-Year Limited Warranty* 
And A Money-Back Guarantee. | 

Today's Kreepy Krauly' is all new, completely redesigned to be the best inground pool cleaner we've ever made, backed 

by the best warranty we've ever offered. 

Our patented pool-cleaning system is so reliable and trouble-free, Kreepy Krauly is backed by a 5-year limited warranty*— 


Call 1-800-222-6841 


+ 


o The Work For You. 


that's twice as long as some other automatic pool cleaners. 

Unlike other pool cleaners, Kreepy Krauly has no bags to empty, gears to jam or 
diaphragms to replace. In fact, Kreepy Krauly has only one operational moving part—and 
it has a 15-year warranty! | 
Exclusive Money-Back Guarantee. Visit your participating Kreepy Krauly 
dealer and find out how you can enjoy a Kreepy Krauly in your pool risk-free. Call toll-free 
1-800-222-6841 for the Kreepy Krauly dealer nearest you. 


New For Aboveground Pools. Ask about 9-3 €— v 
E-Z Vac," our new automatic pool cleaner for fee Ш 
aboveground pools. E-Z Vac cleans all sizes and EDAS I | 7 


SYSTEM 
The best pool-cleaning system in the world. Period. 


shapes of aboveground pools with the same 
reliability that has made Kreepy Krauly famous. 


kk ee SS ee OO 


*Warranty coverage applies to defects in materials and workmanship. 
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The Ryobi Pro4Mor multi-use outdoor 
tool (above and below) combines a 
powerfully efficient 4-cycle engine 
with interchangeable functions. 


LUWEL. EFAA 
b.c FA 
= аў : 


materials to muddy dogs. And with our 
Chevy's spacious extended cab, comfortable 
interior and smooth ride, no one ever 
complained that it rode "like a truck." 
Having the right tools when you work 
is like having good help on a job. A 
versatile outdoor power tool which does a 
number of chores is Ryobis TrimmerPlus 
system with the new Pro4Mor 4-cycle gas 
engine—the world's first 4-cycle engine 
small enough for a trimmer. Because it 
does not require oil and gas mixing, the 
ProÁMor is easier to use than conventional 


A louvered rain-dispersal system 
from Rainhandler eliminates typical 
downspout and gutter problems. 


SPECIAL ADVERTISING SECTION 


сот, 


| 96€ 1300И 
e7001-OLOW 


The Dremel Moto-Tool* | silver, plastics, laminates 


is the compact, high- and more. Look for 
our book 175 + USES 


speed rotary tool that’s , 
| in specially marked 


extremely versatile. я 
With speeds from Moto-Tool packages 
5,000 to 30,000 rpm 


and more than 150 


where power tools 
are sold. Or write: 
Dremel, Dept. PS, PO. 
Box 1468, Racine, WI 
53406-1468 for a 
' free copy. 


DREMEL 


available bits, it lets you 
handle almost any job. 
Use it on wood, metals, 


ceramic tile, glass, fine “ 


LEER SM EJ 


Don't forget your closets when you remodel. These 
organizers from Stanley hold up to 54 belts and 
ties, and 8 to 10 pairs of men's and women's shoes. 


fea 2 ee ee аа а 
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automatic pool cleaning system now works in more types 
of pools and has fewer parts for improved dependability. 


dom mom m» cP m m o- CSP eee ш 


GET RID OF YOUR GUTTERS 
|. THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


RainhandleRs cre installed on homes 
nationwide. They cam be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 


2-cycle trimmers. It is also quieter, more 
fuel efficient and less polluting than the 
2-cycles. This new engine is available on 
dedicated string trimmers, but the 
TrimmerPlus model offers unmatched 
versatility with five interchangeable shaft- 


mounted tools including a trimmer, edger, 


cultivator, blower and vacuum. 
Outdoor areas need lots of attention at 
this time of year, but there are new and 


For more information send because it can't better ways homeowners can lighten their 
coupon to RainhandleR or call Cun IO workload. One is with a Rainhandler Rain 
1-800-942-3004 roof water into a Dispersal System. Install these metal 
amans залда: mid E vv T оре louvers along the roof edge and forget that 
| Join us and urge others to away from your seasonal chore of clearing leaves, debris and 
| protect our water house. : | fi nd dow ‘its. 
resources for future ice or snow from gutters an nspouts 
viros oie Й STOP CLEANING. Another outdoor product that offers 
baritonas snowy eer agen pool owners freedom from their chores is 


the new and much-improved, redesigned 
Kreepy Krauly automatic pool cleaner. 


to-clean a gutter. 
RainharndleR comes | 


clean with a quick i | 

| blast from your With only one operational part and 
i i ea em | | legendary dependability backed by a five- 
- i | | year warranty, this marvel of engineering 
[ Dept.PS064 от SAVETIME CORP. І STOP WATER ks in all fi d | 
| 1285 Boston Ave., Bridgeport, CT 06610 - DAMAGE. жөк та A Ty Ei онын چن‎ 
| Please send me your free information kit. i RainhandleR in win- cleaning the bottom and even up the walls 
j Name | m oer of a pool without human guidance or 
- Address . helping to prevent assistance. It doesn't even require a pump 
ү Сї | | i POTOA ri E or any separate machinery of its own, as it 
State LL dip otherwise lead to works off the pool's filtration system. 

Phone ( س‎ water rot and leaks. 

а ана а a nnn m mns m RR SR D = : 


70 «POPULAR SCIENCE JUNE 1994 


за. 


Not just big, but full, rich, and incredibly 
lifelike. You literally have to hear the Bose® Wave® 
radio to believe it. The secret of its extraordinary 
sound is the patented acoustic waveguide speaker. 
It amplifies and enriches, producing natural, lifelike 
sound from a radio small enough to fit anywhere. 

The Wave® radio is designed for convenience 
as well as great sound. There’s a handy remote 
control, pre-set buttons for your favorite stations, 
and many other features. You can even connect it 
to a portable CD or cassette player to enjoy your 
favorite music. 


imn Tie a Peace 
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Call 1-800-845-BOSE, ext. R33. 


STATE ZIP 


Don't look for the Wave? radio in stores; it's 
available directly from Bose. Simply call the toll- 
free number or send the coupon below to receive 
a complete information kit or to try out the Wave? 
radio in your home for fourteen days, satisfaction 
guaranteed. Otherwise, just return it for a full 
refund of the purchase price. 

Only Bose offers all this advanced technology 
for just $349. Call 1-800-845-BOSE, ext. R33, or 


send the coupon today. 
BOSE 


And learn all about a 
small wonder. Better sound through research. 


TELEPHONE 


Or mail to: Bose Corporation, Dept. CDD-R33, The Mountain, Framingham, MA 01701-9168. 


The Thinking Person's Gift 


The Rainbow Light 


$59.95 ($6.00 shipping) - #1904 - Everyone delights at the 
wonder of this magical Rainbow Light. It can beautify a room or 
provide sleeping comfort for children and adults. This compact 
lamp (4" x 4" x 3 
1/2") fits practically 
anywhere and can 
project a rainbow up 
to 30 ft. long. Won- 
derful applications 
for home, business, 
classroom or any 
special display you 
create. 


Starship Earth" 


$325.00 ($20.00 shipping) - #1905 - 
"Starship Earth'" is a 'personal planetari- 
um', and the very best celestial globe we 


know.", Astronomical Society of the Pacific. This impressive trans- 


parent sixteen-inch diameter outer sphere details over 1,100 
stars. They're all accurately silk-screened on the sphere's inner 
surface for long-lasting protection. Stars are identified by name, 

| Greek letter designation, 
brightness from first to fifth 
magnitude, and distance 

| from Earth in light years. 

| There is an easy three-step 
| setting process that allows 
you to reproduce Earth, 

| Sun, and star movements 
for any time, date, and loca- 
tion in the world. This strik- 
ing piece is handcrafted of 
a museum-quality acrylic and 
rests atop a sculptured 

= : acrylic desk stand. Includes 


an instruction booklet with activity section written by international- 


ly renowned astronomy expert George Lovi. You will also receive a 
Certificate of Authenticity signed and dated by the craftsmen who 

hand fashioned your spectacular model. This item makes a stun- 

ning addition to any home or office. 


The Stars Above" 


$119.00 ($9.00 shipping) - #1906 - This handcrafted piece pro- 
vides an ideal way to learn 
more about the heavens. It 
accurately details all constella- 
tion patterns, complete with 
constellation and principal star 
names. You'll discover the 
paths of the planets, the Milky 
Way, and many star locations 
— any time of day or night, 
any night of the year. This four- 
teen inch diameter working 
model includes a booklet to 
help you explore the sky, a 
wax pencil for celestial chart- 
ing, and a clear base. This 
piece lights from the back 

and is powered by a concealed nine-volt battery. 


- dollars drawn on a U.S. bank. 


»Uide 


Random House™ Electronic 
Encyclopedia 
$3700 


($6. 00 showing) - #5010 

10 megabytes of instantly 
accessible information on 
20,000 subjects with a 
6,000-year span. 

A table of contents divides 
the information into categories 
(music, science, geography, law, 


religion, sports, leisure, & arts). 7 
ВК RAM memory note pad for personal notes, phone #'s, 
shopping lists, etc. 
e Bookmarks/Calendar/Alarm/Calculator/Clock are | 
built-in features. 
8 line 320 character display 
Dimensions 3.4" X 6.1" X 0.9" and weighs 10 ounces 
Powered by 4 AAA batteries (not included) 
" 


$250.00 ($6.00 shipping) - $7017 - Part of the 
exciting TechGear™ line from Pulsar, this is the 1 


ZA Pulsar? Chronograph 


' racing lap times, fastest lap and lap time differ- 

ences. The multi-display analog chronograph mea- 4 
' sures split, accumulated elapsed and lap time. 

EB Other features include a stop watch, 24 hour time 

i indicator, two way rotating elapsed time bezel, 

month/date calendar that automatically adjusts at 

month end, water resistant to 50 meters (165 feet). 


Warbirds Weather Station 


$109.95 ($7.00 shipping) - #1825 - A collection of today's 
hottest aircraft (F-14, 
15, 16, 111, FA-18, A- 
10, AH-64) etched into 
lacquered solid brass 
and mounted on solid 
American black walnut 
panel. Instruments 
have solid brass 
bezels: barometer, | 
thermometer, humidity | | 
gauge. Comes with 
full instructions and 
one year warranty. 
Dimensions are 
101/2 X13". 


and ask for Dept. 6FFR 
or write 

TMM by Mail, Dept. 6FFR 
550 Lisbon St. 

Lewiston, ME 04240 


We accept MasterCard, Visa, American Express and Discover, or send a check or 
money order. Residents of CA, CO, DC, FL, GA, MA, MO, RI, NY and VT must | 
include applicable sales tax. Canadian customers must include an additional 
$5.00 per order. Customer satisfaction is guaranteed. We offer express delivery 
for an additional $10.00 per order. All checks and money orders must be in U.S. 


———— == سے 
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EMODELIN 
оог А 
WEEPSTAKES 


A REMODELING PUZZLE 
Complete the following crossword puzzle with 
the information provided in the advertisements 
in this Home Remodeling section and you 
could win a trip for two to sunny Hawaii or 
one of the other prizes featured. Just send in 
the puzzle along with the entry form to the 
address indicated. Good Luck! 


ACROSS 


1. Arrow's rugged heavy duty rule is called {һе — 

2. Moen faucets have an unrivaled reputation for 
performance. 

6. The only automatic pool cleaner with a 5-year limited 
warranty and a money-back guarantee. (Warranty 
coverage applies to defects in materials and 

f workmanship.) 

8. The new S-Series is as comfortable as a luxury 
car, but it is a heck of a lot more fun. 

9, — ./ Star Paint assures one coat coverage and 
durability. 

10. This Minwax product provides a clear finish specially 
formulated to protect against the changing elements. 
Wet or dry, hot or cold. 


12. The Stanley Accent _ Door is designed with a 
special anti-jump track to prevent slipping. 
' DOWN 
1. This company offers better sound through research. 
3. Anyone can have stone-pattern walkways at rock- 
bottom prices. All you need is the from 
Quikrete. 
4. Rainhandler needs no , because it can't clog. GRAND PRIZE 
5. The. Moto-Tool is the compact, high-speed rotary P ‚ ks T 
tool that's extremely versatile. A опе week trip for two to sunny Hawaii. 
7. The TrimmerPlus System, if it were any more You choose which Hawaiian Island you 
fun, they'd sell it in sporting goods stores. : T 
\ леу porting goods e | pula 
11. This company offers a new line of tools called "HD" would like to visit.. Po r Science 
(Heavy Duty). does the rest. 


OTHER PRIZES 


(1) Rainhandler® Rain Dispersal System for the home of your choice. (Five-foot all- 

aluminum sections in brown, white or aluminum.) Includes a 25-year warranty. 

| Approximate retail value: $796 

| (D Kreepy Krauly* in-ground automatic pool-cleaning system with a 5-year warranty. 
Approximate retail value: $549 

(1) Dremel* model 1120 two-speed 10-inch band saw. Features two-wheel design, 45° tilting 
table, die-cast aluminum frame and dust collection port. Approximate retail value: $350 

(1) Bose Wave Radio featuring an acoustic waveguide coupled to high performance 
electronics producing remarkable stereo sound. Approximate retail value: $349 

(1) Black & Decker CMM650 cordless mulching mower. Approximate retail value: $300 

(3) Wide assortment of contractor grade Stanley hand tools. 12 products, approximately: 
$209.88 per assortment. 

(1) Moen Decorator 4" mini widespread lavatory faucet in chrome and polished brass. 
Backed by Moen's lifetime limited warranty against leaks and drips. Approximate retail 
value: $164.95 

(5) Skil* heavy-duty 5" Random Orbit Sander model HD7750 with 2.3 amps and 2 speeds 

(8,000 and 11,000 orbits per minute) multi-position front handle and through-the-pad 
dust extraction. Approximate retail value: $125 

(1) Genie Wet/Dry Vacuum BV10-200-22 10 gallon/2.0 Peak HP — Extra heavy-duty with 
Powerburst* two-speed control and shoulder strap. Approximate retail value: $123.95 

| (1) Ryobi 150r Cordless Trimmer with powerful 12-volt rechargeable battery and adjustable 

| handle for easy right-or-left-hand use. Cuts up to a mile on a single charge. Approximate 
retail value: $100 

(5) Minwax* sample kit of assorted products (7 products, approximately $90 per kit). 

(5) Quikrete* cement repair assortment (6 products, approximately: $60 per assortment). 

(3) Arrow T50* VP Kit 5-piece heavy duty staple gun kit. Includes T50* staple gun/tacker, 1 
hox of 1,250 T50* 5/16" staples, 1 wire attachment, 1 screen attachment, 1 staple lifter 
plus a permanent custom-made carrying case. Approximate retail value: $40.10 

(1) Stanley tie and belt organizer holds up to 54 neckties or any combination of accessories 
and a 36" shoe organizer kit holds up to ten pairs of women's shoes or eight pairs of 
men's shoes. Approximate retail value: $34.90 

——— _—— = (1) Case of Elmer's Squeez-N-Caulk" (8 bottles, assorted colors). Approximate retail 

value: $20 


p 1. Complete the conssword puzzle in this issue and hand print your name, айни кон i АСЕРИ sie абы ici de A tt Ste 
and one in the 6/94 жие, but either puzzle is acceptable as an entry. Tb receive a puzzle, entry form and puzzle answers write to: PUZZLE REQUEST, PO. Box 7868, Mehille, NY 11775-7968. Requests mustbe | 
mailed separately and be received by 7/31/94. Enter as offen as you wish, but each entry and puzzle must be mailed separately to: PUZZLE SWEEPSTAKES, PO. Box 7855, Melville, NY 11775-7855. All entries Name 
miast be received by LA. Mechanically reproduced entries not accepted. Entries become the property of the sponsor and will not be retanned. Please Print 
2. Winners will be selected in a random drawing from among all correctly answered entries received by Nat'l, Judging Iost., Inc., whose decisions are final. All primes | 
will be awarded: winner will be notified by mail. Limit 1 prize to an individual or household. Prizes aontransferable; no substitutions allowed except by sponsor who Address 
reserves the right to substitute a prize of equal or greater value. Sponsor and its agencies assume no responsibility or liability for damages, losses or injury resulting 
essen an coe ы amen rales bod pare degre adiuti cy atom detis ett rag Р ane 

7 nights hotel accommodations, and meals (est. retail value $2,500, depending upon location of winner's home, season trip is taken and island chosen), | CEY at l——S eid 
Trip subject to availability and confirmation of reservations and must be taken by 8/31/95. Certain travel restrictions may apply. Winners may be required to verify 
address or execute an affidavit of eligibility and release within 14 days of notification attempt or prize will be forfeited and an alternate winner selected. Prizes won by | Phone No. 
minors may be awarded in name of parent or legal guardian. Travel companion of trip winner may be required to execute a liability release. Entry constitutes | MES 

, permission to use winners’ names and likenesses for promotional purposes without further compensation except where prohibited by law, No responsibility is assumed 
for lost, misdirected, mutilated, illegible or late entries or mail. Send to: Puzzle Sweepstakes 
3. Sweepstakes open to 1.5, residents, except employees and their families of TIMES MIRROR MAGAZINES, its affiliates, subsidiaries, advertisers, advertising agencies, and Don Japoda Associates, Inc. Void РО). Box 7855 
where prohibited: subject to all federal, state and local laws. PS ۴ ) Melville, NY 11775-7855 
4. For a list of major winners, send stamped, self-addressed envelope to; POPULAR SCIENCE CROSSWORD WINNERS LIST, FO. BOX 7071, Melville, NY 11775-7071. 
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o Emeryville, Calif., architect 
Eugene Tsui, houses should be 
more like plants and animals. 
“Architecture has been static 
for centuries: dark, heavy, and 
dead,” he says. “I think it should 
be more alive—colorful and 
lightweight, like a living organ- 
ism.” Borrowing from nature’s 
designs, Tsui aims to create 
structures that respond and 
adapt to sunlight, weather, external 
forces, and the changing needs of the 
people who live in them. He has built 
nine structures so far. 

These maverick notions about “evo- 
lutionary architecture,” as Tsui calls it, 
once led two architecture schools to in- 
vite the then-aspiring designer to 
leave. Now the same radical ideas are 
drawing both ire and admiration from 
colleagues. “Some architects are angry 
at Gene’s work because it’s such a de- 
parture from the norm,” says Fred 
Stitt, the San Francisco Institute of Ar- 
chitecture’s director. “But his designs 
are based on a solid technical under- 
standing of materials and engineering, 
combined with practical problem-solv- 
ing and imagination.” 

Tsui, who eventually created his own 
curriculum at the University of Califor- 
nia, Berkeley, draws on the expertise of 
a network of scientists. They in turn 
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TSU! DESIGN AND RESEARCH 


BY 
MARY K. 


MILLER 


сла, а chambered nautilus shell is опе natu- 
ral design that — California architect 
Eugene Tsui. Like the tropical cephalopod, his 
house plan (above) can expand with new rooms 
that spiral outward from a greatroom core. 


JOHN В. GARNETT 


A California architect’s imaginative designs 


draw inspiration from nautilus shells, wasp 


nests, and dragonfly wings. 
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have asked the architect to speak about 
his work at this month's regional meet- 
ing of the American Association for the 
Advancement of Science in San Fran- 
cisco. NASA also wants Tsui to give an 
informational talk to scientists at its 
Ames Research Center. 

Typical of Tsui's approach is a recent 
plan for a home on California's rugged 
north coast. Faced with the challenge of 
creating a house that could easily adapt 
to the changing needs of a growing fam- 
ily, “I asked myself, how would nature 
solve this problem?” recalls Tsui. He 
found inspiration in a nautilus shell. 
Starting life with a single chamber, the 
tropical cephalopod secretes new 
"rooms" that spiral outward as it grows. 
Likewise, reasoned Tsui, his house 
could start with a greatroom as the core 
and expand with other rooms curving 
outward as needed. 

As he borrows from nature, Tsui also 
seeks to minimize the environmental 
impacts of his designs. So the nautilus 
house, which will begin construction 
this year, will use resource- and energy- 
conserving materials. The inner walls 
will be crafted from old tires and alu- 
minum cans and finished with sprayed- 
on concrete. Air trapped in and be- 
tween the materials in the 2l»-foot- 
thick walls will help give them an insu- 
lative value of R-30—twice that of con- 
ventional walls with fiberglass batts. 

To protect against the strong coastal 
winds, the house’s north side will be 
partially subterranean. Incorporated 
into the huge south-facing windows, a 
colorful translucent-plastic mural with 
an oceanic design will block the sun’s 
most intense rays. The sunlight that is 
transmitted will drive a passive-solar 


Two oval townhouses based on this model will 
use energy-efficient insulation that works in the 
same manner as wasp nests. 
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heating-and-cooling system. It is de- 
signed to keep indoor temperatures be- 
tween 65°F and 68°F, even when it 
drops to 40°F or rises to 90°F outdoors. 

In the summer, sun entering through 
the windows will heat air in the house's 
south side. A slight pitch in the ceiling 
will direct this rising warm air toward 
the north side of the house, kept cooler 
by the earth berm. Once there, the 
warm air will give up its heat, sinking 
to the floor as it cools. Vents under the 
floor will return the air to the sun- 
warmed south wall. The cycle will run 
in reverse in winter; then, the steadier 
earth temperatures will make the 
bermed north side of the house warmer 
than the windowed south side. Tsui es- 
timates this plan will save $3,000 per 
year in heating and cooling costs. 


nother natural blueprint, this 
A the insect world, highlights 
a recent house remodel in Oak- 
land, Calif. To admit light and cooling 
breezes into a cone-shaped solarium 
addition, Tsui chose panels based on 
dragonfly wings. The design of the 
concave sail-like wings uses less mate- 
rial but is sturdier than that of con- 
ventional hinged windows, says Tsui. 
His ingenious louvered “wings” are 
amber-colored fiberglass. In redesign- 
ing the ground floor for an office, mas- 
ter bedroom suite, photo gallery, and 
storage area, Tsui also created a space 
with smooth lines that flow from one 
room to the next. The gently curving 
living area has no sharp edges, mak- 
ing it safer for children. Continuous 
built-in shelves are suspended from 
thin steel cables inside the walls. 
Tsui favors such sweeping curves be- 


Domes in a planned 
California development 
will evoke bubbles on a 
stream. Water flowing 
around the site will 
provide evaporative 
cooling 


cause, he asserts, the straight lines and 
boxy shapes of most buildings are un- 
natural, inefficient, and weaker struc- 
turally. “Nature doesn’t build boxes,” 
says Tsui. “They're among the weakest 
forms, because stress is concentrated in 


the corners and along flat surfaces.” | 


Shoring up those weak corners and flat 
planes wastes building materials and 
labor time, he adds. In addition, curvi- 
linear forms provide more living space 
per cubic foot and may resist the 
spread of fire better than conventional 
construction. In response to the 1991 
Oakland fire storm, wind-tunnel tests 
conducted at the University of Califor- 
nia, Berkeley, show that the flat planes 
of traditional houses can harbor air 
pockets that draw spreading flames to 
the walls. Curves, on the other hand, 
can direct air flow—and flames—away 
from the wall surface. 

An oval-shaped Tsui design was re- 
cently submitted by a Washington, 
D.C., developer for two dramatic town- 
house developments near the Capitol. 
Insteel, an insulative paneling system 
that sandwiches recycled Styrofoam 
with steel mesh, will frame the town- 
houses' walls when construction begins 
next year. The lightweight, prefabricat- 
ed panels can be cut with a jigsaw and 
erected by one person. To add strength 
as well as to form a continuous surface 
from floor to walls to roof, concrete will 
be applied atop the panels. 

Tsui takes curved designs to the logi- 
cal extreme at the new Watsu Center 
in Harbin Hot Springs, a planned com- 
munity in Middletown, Calif., to be 
completed this year. For the water- 
therapy and massage center, Tsui de- 
vised a series of geodesic domes. These 
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are connected by a water channel that 
flows around and through the struc- 
tures. The effect is that of giant bubbles 
floating on a stream. 


0 keep the spherical structures cool 

in the hot, desert-like climate, the 

architect adapted a superior insu- 
lator from the insect world: a wasp 
nest. Fabricated from wood pulp and 
wasp spit, the nest walls have double 
the insulating capacity of fiberglass 
batts of the same thickness. A honey- 
comb of insulating air pockets helps 
keep wasp nests cool even when out- 
door temperatures soar past 100°F. To 
duplicate the effect, Tsui uses a honey- 
comb-paneling system made from recy- 
cled wood by Hexcel of Fremont, Calif. 
The prefabricated panels will be assem- 
bled into Tsui’s domes off site, cutting 
on-site construction time by a month or 
more. The interior walls will be fin- 
ished with an insulative mixture of cel- 
lulose and water-based glue, which will 
act much like the wasp saliva. Breezes 
blowing over the water outside the 
domes will also provide evaporative 
cooling for the structures. 

In his future work, Tsui hopes to in- 
corporate advances in biotechnology. 
He aims to develop homes with “skins” 
that will use the sun’s energy to regen- 
erate their exterior, just as living crea- 
tures apply metabolic energy to repair 
and regenerate their skin. Tsui says 
this would be especially useful in areas 
where outdoor conditions challenge the 
durability of even the best paints and 
coatings. Meanwhile, the visionary ar- 
chitect continues to design buildings 
that bridge the gap between man-made 
architecture and nature. РЕ 
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Sturdy, lightweight acrylic 
panels that are patterned 
after the sail-like design 

of dragonfly wings swing 
open to ventilate a re- 
designed solarium in 
northern California. 


| Nature favors curves over boxy shapes, so the ground 
floor of the dragonfly-wing house has no sharp edges. 
Plaster-covered rope in the walls suggests ocean waves. 
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ihe Newest Wa 


With the most powerful jet 


engines ever built, the 


Boeing 777 is ready for takeoff. 


BY 


he 87-foot-high 
doors of the world’s 
DAWN largest building 
opened on April 9, 
STOVER and out of a cav- 


ernous bay rolled 
the first Boeing 

| Ш 777. Scheduled to 
make its maiden flight this month, the 777 is the 
biggest twin-engine jetliner made, and it sports the most 
powerful jet engines ever built. 

From the outside, the 777 looks similar to today’s jetlin- 
ers. Inside, passengers will notice a difference. The fuse- 
lage is more than 20 feet in diameter—only the giant 747 
has a wider interior. And because the side walls are not as 
sharply contoured as those of other wide-body planes, pas- 
sengers in the window seats will have more headroom. The 
customers who helped Boeing plan the 777—United 
Airlines, All Nippon Airways, Japan Airlines, and British 
Airways—insisted on spaciousness and other features that 
make the cabin more adaptable than in earlier models. 

Built at a Boeing factory that covers more than 98 acres 
in Everett, Wash., the 777 incorporates the latest in com- 
puterized flight-control technology and high-efficiency fan- 
jet engines. The new airliner will carry 305 to 328 passen- 
gers in a three-class seating arrangement—filling the 
niche between the company's 218-passenger 767 model and 
the 420-passenger 747. 

Large twinjets are popular with airlines because they 
use less fuel per passenger and require less maintenance 
than three- or four-engine aircraft do. But getting a plane 
the size of the 777 off the ground takes a lot of power. Three 
competing manufacturers have risen to the challenge and 
developed monster engines for the 777: the Pratt & 
Whitney PW4000, the General Electric GE90, and Rolls- 
Royce’s Trent 800. So far, seven airlines have chosen the 
GE90 engine, while four airlines have each chosen one of 
the other two. 

The new engines produce thrust of more than 80,000 
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pounds each. By comparison, the most powerful engines on 
the 747 produce about 60,000 pounds of thrust. All three of 
the 777 engine models are high-bypass turbofans that use 
a large, wide-bladed front fan to push massive quantities of 
air, only a small fraction of which passes through the pow- 
erplant's turbine core. These efficient engines are essential- 
ly turbine-driven ducted propellers. And they are big. The 
diameter of the GE90 engine's nacelle, for example, is 
about the same as the entire fuselage of a 757 airliner. 

The 777 will be Boeing's first airliner using the "fly-by- 
wire" flight-control technology first adopted by the 
European Airbus consortium. The pilot's corrections are 
transmitted to the rudder, flaps, and other control surfaces 
electronically, rather than mechanically, after passing 
though a computer that generates the actual commands. 
The signals travel along simple twisted pairs of wires con- 
nected by vibration-tolerant inductive couplers that snap 
in place and interrogate the lines for the data flowing 
through them. 

A feature called “fault tolerance" is built into the system. 
It was originally developed by the Air Force, which is inter- 
ested in making combat-damaged fighters able to limp 
safely home. Should a 777 component such as a hydraulic 
flight-control actuator fail, the computer automatically 
reroutes its commands to an appropriate combination of 
control surfaces to keep the airliner stable and flyable. 
Three parallel fly-by-wire computer systems provide two 

[Continued on page 104| 


- TOUR OF THE 777 


1. New 777 fanjet engines, built by three different 
manufacturers, are as quiet as those on the twinjet Boeing 
767, but produce 40 percent more power. 
2. Boeing offers optional folding wingtips that help the 777 squeeze into 
small airport departure gates, but no airlines have ordered this feature. 
3. With a wider body than any jetliner except the Boeing 747, the 777 will provide three- 
dass seating for 305 to 328 passengers, or two-class seating for 375 to 400 passengers. 
4. Resistant to corrosion and fatique, lightweight composite materials replace metals in 
~~ the tail assembly and floor beams of the aircraft’s passenger cabin. 
4 5. The main landing gear has two six-wheel trucks, instead of conventional 
„с: four-wheel units, for better weight distribution on runways. 
S RS 6. "Flexibility zones" near the four doors allow airlines to 
move galleys and lavatories, reconfiguring the plane 
for different routes and seasons. 
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The drawings above (left) show the shape and dimensions of the 777. The flight deck (right) hos a horizontal layout similar to that of the Boeing 747. 
Cathode-ray tubes have been replaced with lightweight liquid-crystal displays that save space and power and remain clearly visible in direct sunlight. 
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[No compromise in a GMC Truck. Industrial strength or 
handy take-home size. you get full strength. As it has 
been through nearly a century: GMC Truck. delivering 
the strengths of trucks. 

[What have we done for you lately? The 1994 GMC 
Sierra. It's got something you probably don't expect 
from a truck—refined road manners. 


Skeptical? Understood. But put Sierra through its paces. 
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A vibration-eating balance shaft in Sierra's standard 
engine quiets your fears. 


Independent front suspension smothers road shock 


before it can reach you. While a commanding view of the _ 


road makes Sierra decidedly uncar-like. 
[When you look into your next truck, look into luxuri- 
ous, take-home-sized industrial strength. To learn more 


about GMC Sierra, call 1-800-GMC TRUCK. 


PHOTOS BY DANIEL DANCER 


Now led by a scientist, the 
Forest Service explores 
new strategies for 
managing public lands. 


BY PAUL RAEBURN 


© п December 9, 1993, just eight days after begin- 
‘ning his new job as U.S. Forest Service Chief, 
E Jack Ward Thomas issued a memo to his deputy 
i chiefs and regional foresters. “I plan to use the 
following six messages to help communicate the 
| direction for the Forest Service,” he told them. 
E “We will: Obey the law. Tell the truth. Imple- 
" ment ecosystem management. Develop new 
Bene. synthesize research, and apply it to manage- 
ment of natural resources. Build a Forest Service organiza- 
tion for the 21st century. Trust and make full use of our 
hard-working, expert workforce." 
The memo signaled big changes in the Forest Service: 
The agency's priorities would be shifting from a long-stand- 
ing emphasis on timber extraction to a more balanced mul- 
tiple-use approach. 
The appointment of Thomas, the first scientist ever to 
head the Forest Service, was itself a sign of change. The 60- 
year-old Thomas, who has worked for the agency for 27 
years, was formerly its chief wildlife biologist. He holds de- 
grees in wildlife science and management, and a doctorate 
in forestry. 
Six months ago, Thomas left a research station in La- 
Grande, Ore., where he worked with about 30 other scien- 
tists, to run an agency that has more than 30,000 employ- 
ees and manages 191 million acres of public land in 44 
states and Puerto Rico. That amounts to 8.5 percent of the 
nation's total land area. The national forests contain half of 
the nation's softwood timber, 25 percent of its mineral de- 
posits, and 50 percent of the freshwater habitat for salmon. 
Thirty percent of the species listed as endangered or threat- 
ened under the Endangered Species Act of 1973 find at 
least some of their last remaining homes in the national 


A scientist goes to 


. Washington: 


Forest Service Chief 


Jack Ward Thomas. 


A network of. 
logging roads | 
covers a large, 
clear-cut on 
private lands 


in southwest 


Washington. 


forests. (An endangered species is one 
that is in danger of extinction through- 
out all or a significant part of its range. 
A threatened species is one that is 
likely to become an endangered 
species in the foreseeable future. ) 
Plucked from his laboratory and a 
relatively scholastic existence, Thomas 
takes the helm of the Forest Ser- 
vice—and all the political headaches 
that go with the job—at a time when 
the agency is facing the toughest chal- 
lenges in its history. Not long ago, 
most people associated the Forest Ser- 
vice with its benevolent spokesbear, 
Smokey. Now, however, timber thefts 
and sales of timber where the cost to 
the government is not recovered, in- 
creasing concern over the loss of an- 
cient forests through clear-cutting, 


a response: Trees grow back. 


45 years before. 
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WHEN A FOREST ISN'T A FOREST 


When environmentalists protest that logging is destroying the 
national forests, the Forest Service and the timber industry have 


Two years ago, Albert Meier and David Duffy of the University 
of Georgia studied trees that had grown back in the unusually 
rich cove forests nestled in the hollows of the southern Ap- 
palachian Mountains. Meier compared the scant patches of re- 
maining old-growth forest with nine areas that had been clear- 
cut from 45 to 87 years earlier. He found that the clear-cuts had 
been replaced by something that looked like a forest—but 
wasn't. At least, it wasn't the same forest it had been. 

The regenerated forests were missing spring wildflowers such 
as trilllum (see photo) and dwarf ginseng, along with other forms of “herbaceous flora" 
that should have been growing in the deep shadows of the trees. The sites that had been 
cut 87 years earlier were no closer to returning to normal than the sites that had been cut 


"It strikes us that it will probably take a very long time to return to an old-growth condi- 
tion, if ever," Meier says. "Clear-cutting decimates biodiversity." Less than one percent of 
the old-growth forests that once covered the eastern United States remain. 

The lesson from the study is that trees grow back. Ecosystems probably don't.—P. A. 


and courtroom battles over endan- 
gered species have eroded the public's 
trust and created dissension within 
the agency. Thomas is also exploring 
new theories of forest management 
and faces the task of convincing the 
publie that these are credible pro- 
grams and not just window dressing. 
The nation is taking a fresh look at 
how the agency manages public lands: 
How much logging, mining, and live- 
stock grazing should be allowed in our 
national forests? And to what lengths 
should we go to protect the endangered 
plants and animals that live there? 


ne of those endangered species, 
the northern spotted owl, is the 
flash point for a great national 
controversy that has engulfed the For- 
est Service. The debate centers on 
much more than the welfare of this 
relatively unprepossessing raptor: It is 
over the attempt to preserve whole 
ecosystems, and with them, the 
Earth's steadily shrinking biodiversity, 
in the face of strong economic and so- 
cial pressures. 

The spotted owl lives in the old- 
growth forests of the Pacific North- 
west, most of which are on federal 
land, where trees hundreds of years 
old reach heights of 200 feet or more. 
The old-growth forests also contain the 
region's most valuable timber. During 
the 1980s, these forests accounted for 
30 percent of the lumber produced in 
the United States. 

Because of the rate at which old- 
growth forests belonging to the public 
were being logged in the 1980s, the 
owls habitat was quickly vanishing. 
Arguing that the Forest Service was 
not adequately protecting the bird, as 
mandated by the Endangered Species 
Act, environmental groups filed a law- 
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suit against the agency. In a 1991 ruling, U.S. District Court 
Judge William L. Dwyer sided with the environmental 
groups and issued an injunction against logging in federal 
forests within the owl's range. 

"The records of this case...show a remarkable series of vi- 
olations of the environmental laws," Dwyer said in his rul- 
ing. When directed by Congress to prepare a plan to protect 


spectrum was Option 1, which would have preserved all of 
the Northwest's remaining ancient forests. Clinton instead 
chose Option 9, near the other end of the spectrum (see 
*Clinton's Plan for the Spotted Owl"). It sets timber har- 
vests in the Northwest's national forests at about 1.2 billion 
board feet annually, enough to build more than 85,000 aver- 
age-size new homes. (A board foot of lumber is an inch thick 


the spotted owl, “the Forest Service did not even attempt to and a foot square.) 


comply" Dwyer said. An appeals court reviewing Dwyer's 
decision to issue the injunction said the Forest Service was 
guilty of *a systematic refusal to follow the law." 


ith Dwyer's injunction in place, lumber production 
W: the Northwest has dropped sharply in the past 

few years. But the familiar refrain of “jobs vs. owls” 
does not tell the whole story. Logging jobs were already dis- 
appearing before the injunction was issued: Between 1980 
and 1988, a period during which lumber production in- 
creased by 20 percent, the Northwest lost 14,000 logging 


jobs—primarily because of modernized equipment. In the 
debate over the future of our forests, the Forest Service is 
not faced simply with a choice between saving a feathered Robertson, the ecosystem management program (then 


friend or preserving logging jobs. The problems confronting 
the Service are far more serious: Environmentalists claim 
the agency has allowed timber companies to clear public 
forests at an unsustainable rate and in the process has jeop- 
ardized the biological diversity of these forests. 

Hoping to find a solution to these problems and to end the 
legal battles that have stalled timber harvesting in the 
Northwest, President Clinton held a Forest Conference in 
Portland, Ore., in April 1993. After the conference, the Clin- 
ton Administration commissioned a group of scientists and 
technical experts to prepare a list of possible solutions to the 


Using the report drafted by Thomas’ group, a federal in- 
teragency team prepared an environmental impact state- 
ment for the management of habitat within the range of the 
northern spotted owl and submitted it to Judge Dwyer on 
April 14. If the judge finds that the plan satisfies federal en- 
vironmental laws and Forest Service regulations, he will lift 
his logging injunction. 

One of the prime goals of this forest plan is to integrate 
the needs of the environment with the needs of people. That 
is also the essence of a new Forest Service approach called 
*ecosystem management," defined as using an ecological ap- 
proach to blend human needs and environmental values. 

Launched two years ago by Thomas' predecessor, Dale 


called New Perspectives) calls for the gradual phaseout of 
clear-cutting—the practice of mowing down a forest and 
then burning the stumps and debris that remain. The agen- 
cy now emphasizes logging practices that leave several 
trees per acre for shade or seed. "Clear-cutting," says 
Thomas wryly, “is a technique that is not widely appreciated 
by the American public." 

Clear-cutting has left a checkerboard of stripped moun- 
tainsides throughout our national forests. Deforestation in 
the Northwest is far worse than in the Amazon rain forest. 
While an estimated 90 percent of the Northwest's native 


Northwest forestry problem. Thomas, who had done much of forests have been logged, NASA satellite photos show that 


the Forest Service's research on spotted owls, led the team. 
The team came up with ten options that would, in theory, 
comply with existing environmental laws. At one end of the 


only 10 percent of Brazil’s Amazon forests have been 
cleared. And unlike those of the Amazon, virgin forests re- 
maining in the United States are highly fragmented. 
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HOW MANY TREES DOES A FOREST NEED? 


on the Forest Service, but it hasn’t re- 
versed Pinchot’s basic premise—that 
the forests are meant to be harvested. 
(The Forest Service also allows mining 
and grazing in most national forests.) 
Muir went on to become one of the 
founders of the Sierra Club, which con- 
tinues to be one of the Forest Service's 
toughest critics. 

The focus on lumber production 
sharpened in the post-World War II 
era, when demand skyrocketed. Tim- 
ber harvests from the national forests 
swelled from 2.1 billion board feet in 
1941 to 12.1 billion board feet in 1966. 
As a result, many wood-products com- 
panies and rural communities grew 
dependent on the national forests for 
timber supplies and jobs. 
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Traditionally, Forest Service officials have measured their 
success largely by how much timber they sold—not by their 
stewardship of watersheds or wildlife. “Most Forest Service 
employees believe that timber production is rewarded by 
the agency above other resource uses and values," the Con- 
gressional Office of Technology Assessment reported in 
February 1992. 

The Forest Service's struggle to balance logging with con- 
servation goes back to the agency's early years under Presi- 
dent Theodore Roosevelt. John Muir, the great conserva- 
tionist and writer who spent much of his life roaming the 
Sierra Nevada Mountains in California, argued that forests 
were a sacred trust that ought to be preserved. Gifford Pin- 
chot, often called the father of conservation, argued that 
preservation ought to be combined with the intelligent use 
of natural resources. Muir had one of Roosevelt's ears, and 
Pinchot had the other. Pinchot prevailed. 

Roosevelt made Pinchot the first chief of the U.S. Forest 
Service. At Pinchot's urging, Roosevelt put the Forest Ser- 
vice in the Agriculture Department, where the focus is on 
harvests, not preservation. Congress directed the Forest 
Service to "furnish a continuous supply of timber," as well 
as to protect the national forests and their watersheds. Sub- 
sequent legislation has toughened environmental controls 
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protection of non-timber resources 
such as drinking water, fisheries, and 
outdoor recreation, but the bill had lit- 
tle impact. Timber production contin- 
ued to grow through the 1980s, reach- 
ing a record high in 1987 of 12.7 billion 
board feet, of which about five billion 
board feet came from old-growth 
forests in the Northwest. 

While the forests were being cut 
down and reseeded or replaced with 
tree plantations, the Forest Service 
was actually losing taxpayers’ money 
on the timber sales—millions of dol- 
lars each year. The Wilderness Society 
estimates that the Forest Service tim- 
ber program lost $244 million in 1992; 
only 19 of 120 national forests made a 
profit. Losses occur because the costs 
of administering the timber program 
and building access roads in the 
forests are higher than the revenue 
from the sale of logging rights. Some 
369,000 miles of roads now crisscross 
the national forests—eight times the mileage of the inter- 
state highway system. And more are being built. 

A most attention, problems exist throughout the Forest 

Service. The drop in timber production in the North- 
west has created pressure to boost harvests in the national 
forests of the Southeast. However, Thomas has called for 
the elimination of traditional timber "targets," Congres- 
sionally mandated quotas that have in the past governed 
the amount of logging in the national forests. 

Below-cost timber sales are one of a number of scandals 
plaguing the Forest Service. It has been accused of using 
computer models that show forests where there are no 
forests. A February 1993 memo suggested that the Forest 
Service was evading environmental regulations on the cut- 
ting of live trees by designating them as dead. In May 1993, 
Congressional investigators reported that the Forest Ser- 
vice had overlooked or covered up $100 million in timber 
thefts. And because of inadequate monitoring in recent 
years, many contractors got away with hiring low-paid, un- 
documented workers to replant trees in national forests. 

The Forest Service has spawned so many whistle-blowers 


that they have formed their own organization: the Associa- 


ILLUSTRATIONS B'Y IAN WORPOLE 


Ithough the forests of the Northwest have received the 
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tion of Forest Service Employees for Environmental Ethics. у: Pt 
The association surveyed 5,200 of the Forest Service's ED OA УР ОД, 
33,000 workers and found that more than two-thirds BPE ua 
thought the agency was not adequately protecting land and 4 ГУЁ НЕЧА 2 
water resources. Nearly one-third said they or someone ДЫЙ ph vis cl 


they knew had been “censured or negatively pressured on 
the job” because they were thought to be environmentalists. 

The association has joined others like it in a Washington, 
D.C. umbrella organization called PEER—Public Employ- 
ees for Environmental Responsibility. PEER's executive di- 
rector, Jeff DeBonis, is encouraged by the appointment of a 
scientist rather than a timber forester or an engineer to 
head the Forest Service. “Thomas has been able to maintain 
his scientific integrity and ethical standards under pres- 
sure,” DeBonis says. He believes, however, that Thomas 
cannot accomplish real reform unless he is able to change 
the Service's structure. “For him to have real impact, he will 
have to clean house,” which means thinning the upper 
ranks of management, primarily by attrition. “It remains to 
be seen whether he can do that.’ 

Thomas must now convince the public that ecosystem 
management represents a new style of forestry, and not just 
a new label for business as usual. This will be difficult in an 
agency where most of the workers are foresters and engi- 
neers who specialize in planning timber harvests and roads. 
Ecosystem management will require an army of biologists, 
ecologists, hydrologists, and other scientists. “There may be 
only 100 people in the world today,” says Thomas, “who are 
geared up for really thinking about what ecosystem man- 
agement means in terms of the forests.” 

Thomas believes he can restore his employees’ confidence 
in the Forest Service. “I see my role as fostering an organiza- 
tional climate where diversity of viewpoint is accepted, 
where bad news can be safely delivered, where honesty is 
consistently rewarded, and where we all pull together to car- 
ry out management decisions that are openly made,” he told 
a Congressional committee in February. 

A key question is what happens to timber harvests. A July 
1993 report concluded that all of the ecosystem management 
options proposed “yield probable timber sale levels that are 
substantially less than were historically sold and harvested 
from the federal forests in the [Northwest] region.” 

Thomas claims it is impossible to point to any single 
[Continued on page 102] 


CLINTON'S PLAN FOR THE SPOTTED om 


This map shows the Clinton administration's proposal growth forests in which logging will be allowed only 
for managing federal lands within the range of the when it enhances the characteristics of these forests, 
northern spotted owl. Clinton selected the pian, or when these forests are threatened by catastrophic 
known as Option 9, from ten alternatives drawn up by loss (from fire or insects, for example). Some salvage 
a team of scientific advisers led by Jack Ward operations are also permitted. In managed late-suc- 
Thomas. The inset shows the Gifford Pinchot Nation- cessional areas, additional forestry and fire hazard [7 VIE o Ram he, PT bby ЛЫ 
al Forest in Washington. reduction treatments are allowed. SE ADAPTIVE MANAGEMENT AREAS 77:27 p 
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vide high-quality habitat for fish. Within these areas, areas will be harvested using experimental approach- 


Option 9 uses key watersheds as its building ^ Adaptive Management Areas are one of the most AE р z 
blocks. Tier 1 watersheds are to be managed to pro- controversial provisions of Option 9. Timber in these E КЕЛ 1. NL 


watershed analyses must be performed before log- es—including public involvement as well as new 


ging is permitted, and road construction is restricted. forestry techniques. Local communities will, to a large | E LV 0, 
The same rules apply in Tier 2 watersheds, which extent, control what happens in these areas. E д Ж УУУ ЖДУ, Co 
serve primarily as sources of clean water. Administratively withdrawn lands are excluded from |>: лү, С УУЛ? 7, dmm 

Timber harvesting is already forbidden in Congres- timber harvesting plans. They include recreation sites | 777, 7.7; DA он A feat, Haass A 
sionally reserved areas, which include national parks апа areas where reforestation is problematic, such ру 77 JERAM А ей р ОО ИН, 
and monuments, wilderness areas, national wildlife as the lava bed shown above. 42 E E Oe, WP TE 12 set й. 
refuges, military reservations, and other federal lands ^ All of the remaining lands fall within the matrix. [279.2700 2578 14 a? 
not administered by the Forest Service or Bureau of Between two-thirds and three-quarters of the matrix |; a adc ee 
Land Management. contain forest lands available for timber |^ 23% 3 ОШ d е ў QU 

Late-successional reserves contain mature or old-  harvests.—Dawn Stover PNE Z ^ 


These simple cameras 
shoot underwater and 


take portraits, telephotos, 


even super panoramas. I TTE nn 
- Film im ] 


EET == 


hen they first appeared on the 
U.S. market in 1987, they were | 
sneered at. Why did they de- 
serve to be called cameras, any- er 1 
way? They were nothing more = ait 
than plastic and paperboard shroud- 7 tr | 
ing—albeit ingeniously—rolls of film. | ^ 
People called them “throwaway” or *dis- 
posable," and everyone but the occasional 
snapshooter accorded them no more re- 
spect than those pejoratives suggested. 

Today these simple, inexpensive, wor- 
ry-free, yet enormously variegated cam- 
eras are the hottest item in the world of 
photography. More appropriately called 
single-use cameras, because they are re- 
turned for film processing once the built- 
in roll of film is exposed, they account for 
more than 10 percent of all fi/m sales in 
the world. 

In Japan, where their popularity is 
soaring, they are called “film with a 
lens," accounting for more than 15 per- 
cent of that snap-happy country's film 
sales, which translates to an astounding 
60 million cameras a year. 

In the United States, single-use cam- 
eras are responsible for about 5 percent 
of total exposures, with sales growing at 


— — 
a yearly rate of 40 to 45 percent. Twenty- 50428 
eight million of the dn cameras were Single Use 
sold here last year. The first model intro- 
duced in the United States, the Japanese Camer. a 
Fuji QuickSnap, was quickly followed by 
Kodak's Fling. Today there are some ten RS 
brands and dozens of models of single-use [ities 
cameras. : | 35mm Film 
What accounts for the mainly Japanese- and Camera 
American love affair with these unassum- 
ing devices? 
There is a decades-long history of cam- 
era makers' efforts to satisfy a particular, 


24 EXPOSURES 


large segment of the amateur picture-tak- aminn гъ? 
BY ing public. These people are not the photographic Keystone 
| cognoscente, but rather folks who just want to grab a The reat енеди Camere Compay 
WILLARD shot of the kids, a birthday party, a beach outing, or a ET ЖАЛАА 
trip to an amusement park... without a lot of fuss. It На 
CLARK turns out that many of these people not only don’t | > " 
want to mess with things like apertures and shutter | ШИ ү 
speeds but also have a terror of loading film into а сат- | | | 
era and manipulating the film’s pesky leader. | | 
To cosset this segment of photographers, formats Wess nant | 
such as Kodak's Instamatic with its drop-in film car- | i U 
tridge, and Kodak's Disc camera with its drop-in circu- AR QUALITY COLOR. DT RM oS 
lar film carrier, were developed. — M r | 
But the single-use camera goes them one better: The film is 
already loaded. Those so inclined can simply follow the old di- 
rective: “You push the button, we do the rest." In fact, these 
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. cameras are the ultimate in point-and-shoot 
photography and as such have a very wide ap- 
peal. Moreover, says Eastman Kodak’s Robert 
LaPerle, “these cameras are so inexpensive, 
ranging from about $5 to $14, that there is no fear 
about losing or damaging them.” 
| ‘Today, says Fuji’s Rod King, “many casual snap- 
shooters rely solely on single-use cameras for all 
their pictures, to assure that they have fresh film 
and batteries every time pictures are made.” 
Batteries? Of course. Virtually every single-use 
camera maker offers at least one model with built-in 
flash. And fresh film is assured. For reasons nobody 
has been able to explain, casual shooters tend to make 
| many more exposures with single-use cameras than 
PHOTODATE traditional ones, and to have the film processed right 
Keystone single-use cameras are among the most T away. In fact, more than 65 percent of these photogra- 
compact. This PhotoDate model can imprint whatever month and phers expose the entire roll of film (commonly 24 expo- 
year you choose on each frame, so you can even make it snow in July. sures) in one session, compared to a mere 6 percent of 


traditional camera users. 
ries cameras? Overall, remarkably good, but it 
can vary. With dozens of models made in a variety of 
places and using film from various film manufacturers, 
quality is obviously not uniform. Among mainstream film 
^4 producers, however, quantum leaps in technology have 
been achieved over the past five years. They have result- 
ed in films of high resolution, sharpness, superb color 
rendition, and a fine grain structure even at high 
speed. No longer does using a fast film, say ISO 400, 
mean having to accept grainy images. 

Equally impressive is the quality of the plastic 
lenses built into the cameras. These optics are fully 
corrected to eliminate ordinary distortion and aber- 
rations, and they generally produce sharp results. 

As good as single-use units are, they still lack the 
higher mechanical and optical quality characteristic of regu- 
lar point-and-shoot and SLR cameras. And of course they 
lack the many sophisticated features that endow a “serious” 

| KOD camera with great versatility. Nevertheless, the seven years 
FUNSAVER TELEFOTO 35 that have elapsed since the first single-use model was intro- 
To compensate for its relatively slow lens, this model duced have seen a flowering of variety, ranging from portrait 
is loaded with extra-high-speed film: 24 exposures of Kodak to panorama. So today, even a serious photographer can 

Gold 1600. The closest focusing distance is about 15 feet. match a model to his needs for a particular application with- 
out having to lug around a bagful of equipment. 

In addition to Kodak and Fuji, companies currently sup- 
plying single-use cameras to the U.S. market include Konica, 
Minolta, Polaroid, Vivitar, 3M, Concord, Aimex Camera, 
= Image Technology, QT Optical, and Custom Camera 

7 3 Design. Agfa intends to introduce its own single-use 
J camera in the United States by the end of this year. 
All these companies supply at least two basic 
| models: one without flash for outdoor use and one 
—] with flash for indoors. Almost all are loaded with 24- 
| exposure ISO 400 color print film, a high-speed 

emulsion necessary even in bright light because the 
lens apertures of these cameras, commonly f/8 to 
f/13, are very slow. (By contrast, the standard 50mm 
lens of an SLR admits 32 times as much light, or 
| more.) 

Several fascinating special-use models are among the 
| dozens available, but one group is particularly signifi- 
2— cant. In 1989, Kodak created a sensation when it intro- 


KEYSTONE 


ust how good is the quality of the pictures produced by 


T (^ in 


KONICA 


7 ae Жү duced the Stretch 35 camera. Later renamed Fun Saver 
WATERPROOF Т Ы Panoramic 35, this camera had a 25mm wide-angle lens 
This all-weather camera with a built-in " sports finder” is water- and produced an elongated negative masked on the top 


resistant to a depth of about ten feet and is loaded with 27 frames and bottom that could be enlarged to a print of 3/2 by 10 
of Super XG 400 film. Underwater, it focuses from four to ten feet. inches. Photographers were delighted with the wide-screen 
effect of the format, and demand for the model soared, 
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though the cost of the 
larger print was consid- 
erably more than the 

standard 31/2-by-5- and 

4-by-6-inch prints. 

Because of this cost dif- 

ferential, Kodak limited 

the first panoramic 

cameras to 12 pictures 

(current Kodak pano- 

ramic models have 15 

exposures). 

Kodak’s striking suc- 
cess quickly drove other 
manufacturers to mar- 
ket panoramic models, 
and several of the major 
suppliers now have one 
in their single-use lines; some are load- 
ed with 24-exposure film. Three years 
ago, Fuji introduced a panoramic mod- 
el with built-in flash and incorporated 
an optical viewfinder for more precise 
framing. Other companies have since 
followed suit. Konica has one model 
sporting a 17mm lens for extreme 
wide-angle images. 

Another group within the single-use 
category is the underwater camera. 
Most are capable of water-tight opera- 
tion at depths from six to ten feet. But 
they are used just as often in in- 
clement weather and in locations 
where other cameras should not go: 
swimming pools, the beach, boats, ski 
trails, and the like, where water, sand, 
dirt, and dust would wreak havoc with 
camera operation. Such cameras are 
available from a number of manufac- 
turers; some are fairly sophisticated. 
Konica has introduced a model with a 
separate, Oversize viewfinder to facili- 
tate use when the photographer is 
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wearing goggles. Fuji has one with a large shutter release 
button, an asset when gloves are worn. 


from the built-in speaker. 


Concord Camera Corp. can lay claim to having 
the world's smallest single-use cameras and the 
only one with a date back. Concord's Keystone 
line of Slim Mini models without flash are easily 
*shirt-pocketable," measuring 37s by 23/8 by 1'? 
inches, considerably smaller than any other brand. 

Last year, Image Technology International intro- 
duced its 3D Magic model, the only single-use cam- 
era currently capable of producing three-dimensional 
images, and received a POPULAR SCIENCE 1993 “Best of 
What's New" award. The three-lens camera, which con- 
tains 16 exposures, is sent to Norcross, Ga., where the 


[Continued on page 106] 


variety is constantly growing. Polaroid has recently 
"Wireleased a Sidekick model that actually talks. A pre- 
programmed computer chip plays vintage funnies like 
“Smile and say сһееѕе!”, “C'mon, look happy!”, and 
“All right, on 3. 1...2...." The Talking 
Sidekick is available in four versions, each 
uttering a different combo, from “Yoooohooo! 
It's picture time!" to "Smile! Itll be over in a 
flash" Both male and female voices emanate 


A^ of unusual—even unique—models exist, and the 
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The Fuji Quicksnap Panorama Flash delivers 31/2- by-10-inch prints. This model comes loaded 
with 27 exposures of Fujicolor 400 film. Group pictures with flash can be taken ten feet away. 


The popularity of panoramic single-use cameras has spilled over to conventional point- 
and-shoot cameras, a growing number of which offer a choice of exposing either a 
panoramic frame or a standard frame on the same roll of film. 

These “mid-roll switchable” cameras permit the format to be changed at will, and appeal 
to many people. But the feature has caused problems for photofinishers whose automat- 
ed processing machines are not designed to print mixed formats on the same roll. New 
machines are coming on line that will eventually solve the problem, but for now there is 
difficulty in handling mixed frames, which can cause confusion. 

No processing problem exists with panoramic pictures from single-use cameras be- 
cause the roll contains only panoramic frames. The lab's machine automatically enlarges 
each exposure to 3'/2 by 10 inches, which is what the customer expects. 

However, it is not so easy with rolls containing mixed frames. It is time-consuming and 
costly for the lab to give customers standard-size and enlarged panoramic prints from the 
same roll. The most common solution has been for the lab to make standard-size prints 
of each frame. Those prints made from panoramic frames have black borders on top and 
bottom, becoming, in effect, "proof" prints. The customer can then decide which ones to 
have enlarged. 

Photofinishers suggest that customers alert the lab when a roll contains both panoramic 
and standard exposures. The lab can then inform the customer, explaining what to expect 
and what options are available. Telling the lab in advance will eliminate disappointment. 

Eventually even single-use cameras will offer mid-roll switching. In Japan, the feature is 
already available on Fuji and Kodak cameras.— W. C. 


KODAK FUNSAVER PORTRAIT 35 
Designed to take vertical head-and-shoulders shots 
or horizontal portraits of two individuals, both 


pix from six feet, this model has a 
flip-up diffuser. 
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Judge: Do you think turtles 
make good pets? 
Computer: Who'd want to 
kiss a turtle? 


versing with a silicon 
chip, the response ap- 
pearing on the comput- 
er terminal's screen 
made me smile. It was 
so childlike it was, 


well, human. Besides, what would a | 


computer know about turtles? 


Thats what I was trying to deter- | 


mine as one of eight judges at the 
third annual Loebner Prize Competi- 


tion, named for philanthropist Hugh | 
Loebner. The event is based on the ^ 


ideas of Alan Turing, an English 


mathematician and computer pioneer. | 


In 1950 Turing predicted that, by the | 


year 2000, computers would be able to 
mimic human thinking and converse 
so naturally that their "speech" would 
be indistinguishable from a person's. 


A computer that passed the Turing | 


test could be considered “intelligent” 
or *self-aware." 


Using this test to define artificial in- , 
telligence, the Loebner Prize Competi- | 


tion places judges—all journalists, 
like myself—at a series of computer 


terminals that are linked to unidenti- | 


fied conversationalists. Some are hu- 


mans sitting at terminals in a room | 
down the hall, and some are software - 


programs running off their creators' 
computers hundreds of miles away. As 


the judges type in and receive mes- } 


sages, they must decide the 
nature—living or silicon—of their un- 
seen correspondents. The judges ro- 


tate twice among the different termi- | 
nals, spending a total of 15 minutes | 


with each hidden entity. 
The conversations are limited to 


predetermined topics (baseball, for ex- | 


ample) which are posted next to each 


terminal. The topic restrictions are | 


necessary because today's best pro- 
grams have neither the databases nor 
the syntactical finesse to handle an in- 
finite number of subjects. At the end 


of the gab fest, the program that fools | 


the judges most wins the contest and 
receives a bronze medal and a $2,000 
prize. I was determined not to be 
fooled. 

Conversing with a computer, it 


turns out, is a little like playing tennis: ( 
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espite a nagging intu- | 
ition that I was con- 


If both you and your opponent play ) 


the game well, the dialogue bounces 
back and forth with rhythm and a cer- 
tain amount of predictability. But a 
ball lobbed out over the chain-link 
fence is unreturnable: 

Computer: | gather you feel 

good about yourself. 

Judge: Of course, | do. Do 

you feel good about yourself? 

Computer: | do my best 

to be happy. 

Judge: How? 

Computer: What other com- 

plaint might you have regard- 

ing your marriage? 


Not everyone agrees the Turing test 
is the strongest foundation on which to 
build a definition of machine intelli- 
gence. As Carnegie Mellon computer 
scientist Michael Mauldin puts it: “We 
know how to measure computer perfor- 


| mance pretty accurately. This test de- 


pends on whether the questioner does 
a good job of discerning—whether he or 


\ she asks good questions, or plays along 


with the conversation, or tries to keep 
control of the conversation’s direction.” 
Aggressive or argumentative human 
judges are bound to pick out the com- 


\ puter conversationalists long before po- 


lite, submissive judges do. 

Still, says Robert Epstein, “I can’t 
think of a better way to pin it down, 
except by a comparison. If you want to 
say that an entity—be it a computer 
or a martian—is intelligent, you have 
to judge its intelligence by our stan- 
dards. Set it down, side by side, with a 
human.” Epstein, a psychology profes- 
sor at National University and the 
founding director of the Cambridge 
Center for Behavioral Studies, is the 
contest's director. 

People and programs have con- 
versed, to some extent, for years. Thir- 
ty years ago, Joseph Weizenbaum 
created the famous nonhuman psy- 
chotherapist, Eliza. This computer pro- 
gram used a stock of simple questions, 


encounter with - 


Can a computer fool you into 
thinking you're conversing with \ " 
human? That's the Turing test 

of artificial intelligence. 


BY JUDITH ANNE GUNTHER 


plus grammar and language tricks, to 


` . play the role of a never-tiring listener. 


But Eliza’s automaton-like approach 
to dialogue—asking questions but nev- 
er contributing fresh material—just 
wasn't human enough. 


The contest took place in a small, 
square room lined with eight identical 
computer terminals. To make sure no 
one wandered too far off the designat- 
ed topics, stern-looking referees kept 
peering over the judges' shoulders at 
the glowing screens. 

Creating a computer program that 
can converse with humans is extreme- 
ly challenging for two reasons, says 
Joseph Weintraub, president of 
Thinking Software in Woodside, N.Y. 
and creator of this year's winning en- 


try, entitled “Liberal or Conserva- | 


tive?": "It's difficult to extract enough 
meaning from a sentence to know 
what its about. And it's difficult to 
keep track of the train of thought— 
where the conversation has been and 
where it's going." 

Weintraub's entry, armed with eight 


megabytes' worth of responses, uses a 
combination of strategies to churn out 
appropriate comments. For example, a 
sentence containing either the word 
“yes” or ^no" will cue the program to re- 
spond with a comment about the per- 
son's negative or positive feelings. 
Phrases like “my mother" will garner 
an inquiry about the person's family. 
"Failing those strategies, the program 


just starts shoving the sentence 


through the 8,000 entries in the knowl- 
edge base to find a ‘hit, " says Wein- 
traub—a "hit" meaning any logical an- 
swer that shares a few words with the 


| previous sentence. “It doesn't really un- 


derstand, but it's trying to give a re- 
sponse that looks like it does," he adds. 
Judge: Am | communicating 
with a liberal? 
Computer: Hello, judge, do 
you lean more to the right or 
to the left? Can you believe 
this crazy competition? 
Please continue. 


Judge: Do you lean more to 
the right or to the left? | 
asked you first. 

Computer: | am not a liberal 

or a conservative—1 am a sit- 

down comic, which is sort of 

like a stand-up comic, but 

older...Please continue...Are 

you now or have you ever 

been a member? 

The father-and-son team of Ken- 
neth and Peter Colby in Malibu, , 
Calif., use a slightly different strategy § $ 
for their entry, “Bad Marriage"; it is 2 

based on a psychotherapy program & z 
they’ve developed called “Good Mood." ? 
“Most programs try to ‘understand’ ag 
sentence,” says the elder Colby. lg 


think that's the wrong approach. I 5 
dont think you understand a mean- 3 


PX is TE. Па 
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dum 


ing; you assign one....The program 
is...1ts own conversationalist. It will 
assign meanings to your input.” Once 
it assigns a set of meanings, it will se- 
lect the answer that seems most im- 
portant, based on the context of the 
conversation. 


The program, explains Colby, might , 


hone in on any one of several pieces of 
information—that the person has a 
husband, for example, or the word 
“drink”—and then assign a meaning to 
come up with a coherent answer. But 
as I found out in the contest, the pro- 
gram sometimes assigns meanings 
that make little sense: 


Computer: As a psychoana- 
lyst, | am familiar with dis- 
cussing such marital troubles 
with you as the patient on the 
couch. If you don't have a bad 
marriage just pretend that you 
do. Please start with "My 


wife..." or "My husband..." 
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ро You pHing 
Мы ав, Make good pets?) 


Judge: OK, lII pretend | have 
a bad marriage. Let’s say the 
reason is because he never 
picks up his dirty underwear. 
Is this marriage irreparable? 
Computer: Well, if you think 
I'm hopeless, you can always 
just swear at me. 


Another program, “Pets,” was creat- 


ed by Mauldin at Carnegie Mellon. It | 
uses three levels of processing. The | 


first layer is a list of simple input-out- 
put pairs; the word “hello,” for exam- 
ple, should generate an answer like 


“how аге you?" The second layer con- | 


sists of “nodes,” each with its own top- 
ic, connected in a network. “Each node 
has some activation level,” says 
Mauldin, “so if a judge starts talking 
about cats, the cat node will become 


activated.” The program has degrees of 


activation, so if several nodes are trig- 
gered, it will select the one that’s most 
likely to respond with a logical answer. 


Judge: Do you own a pet? 
Computer: Do you have 
any pets? 
Judge: | asked you first. 
Computer: Do you think that 
animals can think? 
Judge: | think my cat can 
think. But | don't think it's par- 
ticularly intelligent. Just how 
intelligent do you think 
animals are? 
Computer: Well, | do. I’ve 
watched my cats solve some 
pretty amazing problems, like 
how to slip out doors just at 
the right moment. 
This level also contains “starting 
points,” sentences designed to intro- 
duce a new topic of conversation, 


Mauldin says. “Each of those is sup- . 
posed to take the conversation to a re- 


„iat Makes a MaRRiag 
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gion of the net that has a variety of re- 
sponses. It’s like a chess game. If I 
move a chess piece here, and you move 
one there, then I know what to do in 
my next move.” 

"If, however, the judge is aggres- 
sive," he continues, “the program is 
left with its third level of responses, 
which are general, vague statements. 
For example, if the judge asks, ‘Do you 
know anything about miniature 
schnauzers?', the program will say ‘T 
dont know anything about minia- 
ture schnauzers.' " 

"My program uses a lot of old 
tricks," Mauldin admits. But what 
makes it different from pro- 
grams like Eliza, he says, is 
its knowledge base. "If you 
ask it about a particular 
breed of dog, it will know that 
breed is a dog, a mammal, 
and an animal. That's not a lot 
of knowledge, but it's a start." 


Computer: | spent several 
summers on my uncle's farm. 
| really enjoyed the 

animals a lot. 

Judge: What kind of animals 
were on the farm? 
Computer: No, but | did 
spend some time on my un- 
cle's farm when | was a child. 
He had dairy cows, horses, 
and chickens. 


All of these strategies aside, this | 


year's winning computer program re- 
lied as much on deflection and wit as it 
did on responding logically and conver- 
sationally. It was a tactic, some say, 
that enabled judges to "forgive" it 
when it made a glaring error. Take this 


all-too-human blast at a judge who / 


was attempting to discuss a federally | 
funded program: “You want logic? ГЇЇ 
give you logic: shut up, shut up, shut 


I 
^ 


, gramming, and the fact is, we're still a 


Whether computer scientists will ev- 


) er create a program that passes an un- 


) 
r 


restricted Turing test remains to be 
seen. (Among other things, it would 
collect a $100,000 prize.) Improved 
technology is only a part of the solu- 
tion, says Epstein. “Having faster ma- 
chines presumably will help. Maybe 
neural networks, too. Large, cheap 
| memory is helping, because that’s one 
| of the things that allows Weintraub to 
have thousands of statements in his 
database. But the key is skillful pro- 


long way from having the right skills.” 

Weintraub sells a program called 
“PC Therapist,” which is similar to the 
politics-based program that captured 


' first prize. It's just one product in an 


entire catalog of his software. The Col- 
bys, meanwhile, still work on a thirty- 


year-old dream: to develop conversa- | 


tional programs people can turn to for 


therapy when a human therapist is too 


expensive, too far away, or too socially 


_ stigmatizing. 


Those are only the first of the appli- 
cations for such programs, say some. 
Mauldin envisions these programs as 
terrific fodder for the entertainment 


up, shut up, shut up, now go away! » industry—perhaps interactive fiction, 


How's that for logic?" 


C 
^ 


where the reader actively takes part in 
how the story develops. But, he adds, 
“there really aren't very many commer- 
cial applications for fooling people." 
Epstein disagrees. "In very limited 


aia m cuc E ы, 
WHo 15 tHe MOST [Бекас 
Person You KNOW 2 
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domains, people are developing these 
programs over and over again. Pro- 
grams to converse with an airline 
reservation system, or a home shop- 
ping system. They're making it easier 
for people to interact with computers 


| ina natural and humanlike way. Well, 


cross the Turing test threshold, and all 
of these tiny domains become redun- 
dant—you end up with one computer 
entity, one machine intelligence, that 
can handle any task and talk to you 
about anything. And it not only han- 
dles airline reservations, it also has 
immediate access via telecommunica- 
tions to every computer database in 
the world. It becomes the most ex- 
traordinary entity." 

But thats a long, long way off. Still, 
Epstein prefers to look at the bright 
side: ^One thing intrigues me every 
year, he says. “If you look ahead, the 
programs will continue to get better. 
The humans, on the other hand, will 
not. The gap can only get smaller." 

What about me and my determina- 
tion not to be fooled? The winning com- 
puter program didn’t fool me a bit, nor 
did the other two programs. What did 
throw me was one of the five humans, 
a real person discussing abortion. He 
was so uncommunicative that I pegged 
him for a computer. 
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TECHNOLOGY UPDATE 


500 miles from nowhere, 
itll give you a cold drink 
ora warm burger... 


NASA space flights inspired this portable fridge that 
outperforms conventional fridges, replaces the ice chest 


and alternates as a food warmer. 


ecognize the ice cooler in this picture? 
Surprisingly enough, there isn’t one. 
What you see instead is a Koolatron, 
an invention that replaces the traditional ice 
cooler, and its many limitations, with a tech- 
nology even more sophisticated than your 
home fridge. And far better suited to travel. 


fore you is not only a refrigerator, it’s also a 
food warmer. 


NASA inspired por- 
table refrigerator. 
Because of space trav- 
el'S tough demands, 
scientists had to find 
something more de- 
pendable and less 
bulky than traditional 
refrigeration coils and 
compressors. Their re- 
search led them to dis- 
cover a miraculous 
solid state component 
called the thermo-elec- 
tric module. 

Aside from a small 
fan, this electronic 
fridge has no moving 
parts to wear out or 
break down. It's not 
affected by tilting, jar- 
ring or vibration (situ- 
ations that cause home 
fridges to fail). The 
governing module, no 
bigger than a match- 
book, actually delivers 
the cooling power of a 
10 pound block of ice. 


From satellites to station wagons. 
Thermo-electric temperature control has now 
been proven with more than 25 years of use in 
some of the most rigorous space and labora- 
tory applications. And Koolatron is the first 
manufacturer to make this technology avail- 
able to families, fishermen, boaters, campers 
and hunters- in fact anyone on the move. 
Home refrigeration has come a long way 
since the days of the ice box and the block of 


ice. But when we travel, we go back to the - 
sloppy ice cooler with its soggy and sometimes | 


The refrigerator from outer space. 
The secret of the Koolatron Cooler/Warmer 
is a miniature thermo-electric module that 
effectively replaces bulky piping coils, loud 
motors and compressors used in conven- 
tional refrigeration units. In the cool 
mode, the Koolatron reduces the outside 
temperature by 45 degrees F. At the 
switch of a plug, it becomes a food warmer, 
going up to 125 degrees. 


spoiled food. No more! Now 
for the price of a good cool- 
er and one or two seasons 
of buying ice, (or about five 
family restaurant meals), all the 
advantages of home cooling are available 


| for you electronically and conveniently. 
What's more, the innocent looking box be- | 


Think about your last trip. You just got 


| away nicely on your long-awaited vacation. 


You're cruising com- 
fortably in your car 
along a busy interstate 
with only a few rest 
stops or restaurants. 
You guessed it... the 
kids want to stop for a 
snack. But your Kool- 
atron is stocked with 
fruit, sandwiches, cold 
drinks, fried chicken... 
fresh and cold. Every- 
body helps themselves 
and you have saved 
valuable vacation time 
and another expensive 
restaurant bill. 


Hot or cold. During a 
moderate temperature 
period (70 or cooler) it 
will even keep your ice 
frozen indefinitely. 
With the switch of a 
plug, the Koolatron be- 
comes a food warmer 
for a casserole, burger 
or baby's bottle. It can 
go up to 125 degrees. 
And because there 
are no temperamental 
compressors or gasses, Koolatron works per- 
fectly under all circumstances, even upside 
down. Empty, the large model weighs only 12 
pounds. Full, it can hold up to 40 12-oz. cans. 


Just load it up and plug it in. On motor 
trips, plug your Koolatron into your cigarette 
lighter; it will use less power than a tail light. 
If you decide to carry it to a picnic place or a 
fishing hole, the Koolatron will hold its cool- 
ing capacity for 24 hours. If you leave it 
plugged into your battery with the engine off, 
it consumes only three amps of power. 


10 faot 
cord with 
саг 
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Limited time 

offer. Because Comtrad is bringing this offer 
to you directly, you save the cost of middle- 
men and retail mark-ups. For a limited time 
only, you can get this advanced, portable 
Koolatron refrigera- 

tor at the introduc- " 

tory price of $99. 
Call today to take 
advantage of this 
special promotional 
pricing. Most orders 
are processed with- 
in 72 hours. 

Try it risk free. 
We guarantee your 
satisfaction with 
any product from 
Comtrad Industries. 
With the Koolatron 
you get our com- 
plete ^No Questions 
Asked" 30 day 
money-back guar- 
antee. Plus you get 
a full one year manufacturer's limited warran- 
ty. If you are not satisfied for any reason, just 
return the product for a complete refund. 
Koolatron (P244) holds 30 quarts...............$99 $12 S&H 
Koolatron (РЭ) holds 7 quarts ...................... $79 $8 S&H 
Optional AC Adapter (AC 10) ................$39 $6 S&H 


Please mention promotional code PS1143. 
For fastest service call toll-free 24 hours a day 


a 
сс 


To order by mail send check or money order for the 
total amount including S&H (VA residents add 4.5% 


sales tax). Or charge it to your credit card by en- 
closing your account number and expiration date. 


The versatile Koolatron is avail- 
able in two sizes. The P24A holds 
30 quarts and the smaller P9 holds 
seven quarts. An optional AC 
adaptor leis you use them in your 
rec room, patio or motel room. 
They plug into any regular outlet. 


2820 Waterford Lake Drive Suite 106 
Midlothian, Virginia 23113 


it will get ЗО miles to the gallon. It will 


cross the country with only two fill-ups. 


But is it economically feasible? 


Emerging 
Technologies 
ШЇ 


BY 
DAN 
McCOSH 


wo decades after the first en- 
Ё ergy crisis gripped America, 
gasoline prices are at an all- 
time low. The once-heavily 
funded government research 
programs in alternative en- 
gines, alternative fuels, and 
| lightweight materials have 
been slowly dwindling away. 

Given the glut of crude oil, it might 
have been reasonable to expect these 
programs to vanish altogether. In- 
stead, last fall President Clinton an- 
nounced that the government's nation- 
al defense and weapons laboratories 
and the domestic auto companies 
would collaborate on a massive effort 
to sharpen the competitiveness of the 
U.S. auto industry. 

The ambitious program is three- 
pronged: Researching advanced manu- 


facturing technology is one objective, 
and investigating near-term improve- 
ments in automobile efficiency, safety, 
and emissions is another. But what 
caught the public's imagination is the 
third element: a ten-year program to 


build a production-ready prototype of a 
car capable of 80 miles to a gallon. 

Proponents of the “supercar,” as it 
was quickly nicknamed (the official 
nomenclature is “New Generation Ve- 
hicle”), claimed that it would embrace 
esoteric technology developed in ad- 
vanced weapons research. If success- 
ful, the supercar would be an afford- 
able, full-size family car that would 
triple the fuel efficiency of today’s 
mainstream vehicles. 

Clinton’s Partnership for a New 
Generation Vehicle Initiative was 
quickly compared to the effort to put a 
man on the moon. Although the goal of 
building a car that could be driven 
from Los Angeles to New York with on- 
ly two pit stops was not quite so glam- 
orous, the partnership and the moon 
mission are both all-out efforts to 
achieve a technological breakthrough 
by pooling the best resources and 
brightest minds in the government 
and private industry. 

When the partnership initiative was 
announced last fall, its timing seemed 
perplexing: No clearly defined crisis 
loomed to revive interest in energy effi- 
ciency. But sustained growth in the 
number of cars on the road is expected 

to cause fuel consump- 

tion to resume a steep 
upward climb by the 
end of the century. 

A recent EPA study 
concluded that noth- 
ing short of a break- 
through in the basic 
efficiency of a car 
would have significant 
impact on U.S. gaso- 
line consumption in 
the next century. 
Merely to stabilize to- 
tal fuel usage in the 
United States would 
require tripling U.S. 
passenger car economy 
in the early part of the 

| twenty-first century, the 
» study concluded. The 

DN future gasoline de- 
7 h mand anticipated by 

^ \ the EPA would coin- 

ә. cide with exponen- 

F tial growth in the 

number of vehicles 

— worldwide, particular- 

— — Jy in rapidly developing 
— Asian countries. Yoshikazu _ 
Hanawa, vice president for? 
market strategy for Nissan, notes ¥ 
that if China puts as many vehicles § 
per capita on the road as Japan now £ 
has, this would add some 600 million > 
to the world's vehicle population, 2 
roughly doubling the number of cars? 
plying the world's roads. Е 
It wasn't this apocalyptic vision 2 
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The energy contained in gasoline is whittled aw 
a mere 13.6 percent reaches the drive v 


0.6% DRIVELINE LOSSES 


2.6% AERO LOSSES 


0. BVO sac tosses 


42% ROLLING LOSSES 


alone that motivated the supercar pro- 
gram. In addition, the initiative re- 
ceived impetus from Vice President Al 
Gore’s concern about global warming, 
the theory that the industrial produc- 
tion of carbon dioxide—as well as car- 
bon dioxide from car exhausts—is 
warming the atmosphere. Global 
warming is less visible than long lines 
at the gas pumps, and the mere exis- 
tence of the phenomenon is open to sci- 
entific debate. Regardless, the global 
warming issue has lent additional 
spark to the long-range concern over 
the anticipated competition for world 
energy resources in the future. 


e government has already funded 
d research on energy-efficient pow- 
erplants, yielding only a handful of 
costly, impractical prototypes. Like- 
wise, the numerous high-efficiency 
prototypes put together by advanced 
engineering groups at the auto compa- 
nies inevitably are far too expensive 
for mass production. 

Against this backdrop, the effort to 
develop a production-ready prototype, 
complete with the manufacturing pro- 
cesses necessary to make it a viable al- 
ternative to today's cars, could have 
one of two outcomes. Either the pro- 
gram would take a giant step forward, 
proving the initiative feasible, or it 
would fail, definitively putting to rest 
the notion that high technology has the 
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ability to stretch gasoline resources. 

A high-technology effort isn’t the on- 
ly route to higher mileage. The GM Ul- 
tralite concept car unveiled in 1992 
achieves about 65 mpg in a city/free 
driving cycle by using a modest two- 
stroke powerplant. The Ultralite’s ad- 
vance is mainly because of its struc- 
ture—an extremely light composite, 
carbon-fiber body and chassis that 
weighs a mere 1,400 pounds. 

The Ultralite presents a vision of a 
perfectly serviceable car. But its exotic 
structure costs about five times as 
much as today's steel unit body. So get- 
ting the car on the road depends upon 
manufacturing technology and the de- 
velopment of raw materials at a rea- 
sonable cost. Carbon fiber costs about 
$18 per pound, for example, compared 
to about 50 cents for steel. 

omaller, more fuel-efficient cars rep- 
resent another, quick solution to high- 
mileage problems. Small cars, howev- 
er, have never sold in any great 
numbers in the United States, where 
the most popular sedans are five-pas- 
senger intermediates such as the Ford 
Taurus, Honda Accord, and Chevrolet 
Lumina. The hope for tripling the 
mileage of such standard-size cars lies 
in reexamining the fundamental ener- 
gy equation that has been intrinsic to 
the passenger car for nearly a century. 
And that's the point at which the su- 
percar program really starts. 


The basic inefficiency of the gasoline 
engine is only the beginning of the 
problem. Only 37 percent of the poten- 
tial heat of combustion is converted to 
mechanical energy by an internal com- 
bustion engine, and that is further dis- 
sipated by mechanical losses in the 
transmission, axle gears, and tires. 
Aerodynamic drag sucks power as 
well. This means a meager 13 percent 
or so of the energy released by an in- 
ternal combustion engine ends up as 
useful driving force. 

Further, the majority of the power 
produced by a car's engine that finally 
arrives at the drive wheels is used dur- 
ing acceleration, when a mid-size car's 
3,200 pound mass reaches highway 
speed. Maintaining that velocity re- 
quires only eight horsepower. Applying 
the brakes also saps energy, as deceler- 
ation turns the energy of acceleration 
to waste heat. 

All of these problems are well 
known, and each has been the subject 
of tinkering by auto engineers during 
the past two decades. The tweaking 
has resulted in substantial progress: 
Combustion efficiency has been im- 
proved by electronic engine controls; 
electronically controlled transmissions 
have shaved some waste away; and 
better tires, along with improved aero- 
dynamics, have also helped. 

But the shift from fighting for an ex- 
tra tenth of a mile per gallon to devis- 
ing a powertrain that would achieve 80 
mpg requires a complete reassessment 
of the basic structures and components 
of a car. The exact approach is still be- 
ing debated, but there is virtually uni- 
versal agreement that the car would 
use some form of hybrid drive—a com- 
bination of a fuel-burning powerplant 
generating electricity, and a final elec- 
tric drive. 

Some of the components that may 
appear in an automotive hybrid drive 
system already exist in military appli- 
cations, including flywheel storage 
units on communications satellites; 
drive motors developed for submarines 
and torpedoes; even a cruise missile 
gas turbine. Its a list with consider- 
able potential. 

A hybrid has three fundamental sys- 
tems. The first, the primary power 
source, is either an engine-driven gen- 
erator or an alternative such as a fuel 
cell (see “The Fuel Cell Solution"). The 
second requirement is a power storage 
unit, which might be a conventional 
battery or a more exotic solution such 
as an energy-storing flywheel (see 
"The Promise and Perils of Flywheels") 
or an ultracapacitor. The final link in 
the hybrid drivetrain is a motor, al- 
most always an electric motor capable 
of acting as a generator as well. 

The combination is easy to describe 


THE FUEL GELL SOLUTION css 


lf researchers 
manage to clear 
lofty cost, packag- 
ing, and performance hur- 

dles, fuel cells could supply cur- 
rent to the electric motor in the 
high-efficiency car of the future. 

Fuel cells are electrochemical 
devices that convert hydrogen 
and oxygen directly into electric- 
ity. Of the five types of fuel cells 
currently under inves- 
tigation, the most 
promising for 
eventual use in 
vehicles is the pro- 
ton-exchange membrane (PEM) 
cell, known also as a solid-poly- 
mer electrolyte cell. This cell 
consists of anodes made from a 
thin polymer membrane, sand- 
wiched between electrodes 
made of porous conductive 
sheets treated with a platinum 
catalyst. Stacks of cells con- 
nected in electrical series are 
built up to meet the needed 
power demand. 

Hydrogen for the electricity- 
producing reactions that take 
place in a PEM fuel cell can 
come from several sources. The 
most direct is compressed hy- 
drogen gas stored in a refillable, 
high-pressure tank built into the 
car. A vehicle so equipped would 
be refueled from a quick-fill com- 
pressed-hydrogen station. 

Methanol is another source 
from which hydrogen can be 
chemically extracted, by an add- 
on system called a reformer, 
which uses a catalyst and 
steam to split the hydrocarbon 
into hydrogen and carbon diox- 
ide gases. 

A third type of PEM device, 
the regenerative fuel cell, incor- 
porates a closed-loop supply of 
water. In its energy-storing 
mode, the system's stack of du- 
al-purpose membranes elec- 
trolyzes the water into its hydro- 
gen and oxygen components. 


CARBON 
DIOXIDE 


UNIT A 
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WATER 


Then the membrane recom- 
bines the gases back into water, 
with an accompanying release 
of electrical energy. A regenera- 
tive PEM fuel cell behaves like a 
battery that stores electricity 
from a plug-in charging source 
in the form of the electrolyzed 
gases, which are pumped into 
separate tanks. 

Whether or not fuel cells are 
practical for cars depends on 
what you ask the car to do. If it 
must match the average perfor- 
mance of today’s gasoline-fu- 
eled vehicles and be competitive 
in price, an electric car with fuel 
cell energy storage recedes far 
into the cloudy future. 

When the designer's sights 
are re-aimed at a lighter-weight 
"commuter" passenger car with 
slower acceleration and a 100- 
mile range between refuelings, 
however, PEM fuel cells begin to 
look feasible for hybrid electric 
vehicles. According to Catherine 
Anderson, a project engineer at 
AeroVironment Inc., in Mon- 
rovia, Calif., research efforts 
now underway in industrial and 
government labs are pushing to 


achieve ambitious performance 
improvements. If they succeed, 
a competitive hybrid commuter 
vehicle could be built within five 
years, using a PEM fuel cell 
working with a modest-size 
chemical battery pack to smooth 
out large current fluxes imposed 
by regenerative braking and ac- 
celeration. A Canadian firm, Bal- 
lard Power Systems, already 
has a PEM fuel cell bus plying 
the streets of Vancouver, proof 
that the concept is workable. 
California's "zero-emissions 
vehicle" (ZEV) rule, which be- 
gins taking effect in 1998, may 
create the conditions under 
which gaseous hydrogen-fueled 
or regenerative PEM fuel cell 
cars become competitive. But 
because methanol-fueled cells 
emit some carbon monoxide 
and oxides of nitrogen, they 
can't meet the ZEV rules as 
they are now written. The major 
advantage regenerative fuel cell 
cars could offer is a driving 
range of 300 miles or more, 
with no need to develop a hy- 
drogen distribution system. 
Their competitors in the ZEV 


Natural gas enters 
a fvel cell equipped 
with a reformer 
that splits it into 
hydrogen and car- 
bon dioxide. Hy- 
drogen flows into 
the cell and reacts 
there, making elec- 
tridty. The by- 
product of the re- 


action is water. 


ELECTRICITY 


market —chemical battery elec- 
tric cars—would have consider- 
ably less range. 

Assuming high-volume pro- 
duction methods developed to 
meet a legislation-driven annu- 
al market of a half million or 
more ZEV cars, a Lawrence 
Livermore National Laboratory 
study concludes that water- 
based regenerative fuel cell 
drivetrains could be produced 
for $4,600 each. The gasoline- 
engine powertrains they would 
displace have typical produc- 
tion costs of $2,200. Manufac- 
turing costs for ZEV cars are 
projected to equal that if the 
annual volume increases to 
several million units. 

When will fuel cell powered 
cars be possible? “The answer 
is ‘not immediately, “ Anderson 
says, "That's because of the low 
power density of the fuel cell 
system, the relative immaturity 
of the hydrogen infrastructure 
and lightweight reformer tech- 
nologies, and the high cost of 
the cell stacks themselves. For 
now, price is the bogeyman.” 
—Stuart F. Brown 


but difficult to achieve, beginning with 
the primary power source. There have 
been several efforts to increase the ba- 
sic efficiency of a piston engine by em- 
ploying adiabatic engines, which re- 
duce the heat loss of the cooling 
system. These eliminate the liquid 
cooling and recover exhaust heat 
through turbines geared to the drive- 


shaft. Another approach to increased 
efficiency is to expand the length of the 
power stroke, allowing more complete 
combustion of the fuel. At this stage, 
however, most attempts to improve the 
efficiency of piston engines have led to 
emission problems. 

Small turbines that run on natural 
gas are relatively efficient when pro- 


ducing high power at constant, high 
loads. Turbines have been under devel- 
opment for some 30 years for automo- 
tive use but have enjoyed little success 
because their high operating rpm is in- 
compatible with stop-and-go driving. 
But in a hybrid drivetrain, where en- 


gines run at a steady rate, turbines 


may be practical as a means of power- 
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ing an electric generator. Some 
promising lightweight turbines are be- 
ing used in cruise missiles. 

Fuel cells, under study at national 
laboratories such as Argonne and 
Lawrence Berkeley, also show poten- 
tial as a primary power source. These 
either convert natural gas into hydro- 
gen or use pure hydrogen to produce 
electricity. Fuel cells work best when 
producing low power at constant 
loads, an ideal characteristic for a hy- 
brid drive. 

A hybrid drive supplies the surges of 
power needed for acceleration via an 
electrical storage device. This stabi- 
lizes the demand on the primary pow- 
er unit, allowing both the turbine and 
fuel cell to be far more practical than 
either had been when used alone as a 
primary drive. But both require a rela- 
tively high-power intermediate storage 
system. Exploring how to store power, 
to provide short surges of acceleration 
and to recapture energy from braking, 
may unearth the most advanced tech- 
nological solutions. 

Substantial energy is lost as heat by 
conventional braking systems. But 
this energy can be reclaimed, as 
demonstrated in GM's Impact electric 
car and other electric vehicles. Energy 
normally wasted can be recovered by 
allowing the drive motor to function 
as a generator while braking; apply- 
ing the brakes converts the vehicle's 
drive motor into a generator, Energy 
from the rotating wheels spins the 
generator, slowing the car and at the 
same time charging the batteries. 

A straightforward battery is the 
simplest answer to the energy storage 
problem, but most battery systems are 
incapable of handling the high current 
loads that result from regenerative 
braking. A hard stop at 60 mph can 
push current loads up to several hun- 
dred amps, at several hundred volts. 
Flywheels operating as temporary 
storage systems are theoretically capa- 
ble of handling these loads. 


n alternative solution to the load 
Д: is the ultracapacitor, а 
igh-energy storage device that 
has been developed by defense labs for - 
the so-called “rail gun,” where ultraca- 
pacitors power a projectile that moves 
along a rail. Work continues on ultraca- 
pacitors at Sandia, Maxwell, Los Alam- 
os, and other labs. A capacitor is one of 
the oldest known ways of storing elec- 
tricity, by allowing a charge to build up 
between two conductive plates separat- 
ed by an insulator. Ultracapacitors re- 
tain electric energy by distributing it 
across extremely large surface areas of 
a conductor, such as activated charcoal, 
allowing energy storage comparable to 
a large battery or flywheel. 


The theory: Compared with con- 
ventional lead-acid batteries, fly- 
wheels can recharge more 
rapidly, last ten times longer, 
use no hazardous chemicals, 
and tolerate nearly any outdoor 
temperature. The reality: Graft- 
ing this expensive technology 
onto a practical mass-produc- 
tion car remains a challenge. 

To understand how a flywheel 
stores energy, consider the sim- 
ple yo-yo trick called “sleeping.” 
Flick the yo-yo down, and you 
put in energy. As the yo-yo twirls 
at the end of the string, it’s stor- 
ing energy. Jerk your wrist, and 
the toy uses this energy to roll 
up to your hand. In a flywheel, a 
“flick” of electric current pushes 
magnets that set a wheel into 
rotation. The flywheel continues 
fo spin in a vacuum casing on 
near-frictionless bearings, stor- 
ing energy. 

One way that flywheels might 
serve in automobiles is as a di- 
rect replacement for batteries. 
American Flywheel Systems 
(AFS) of Bellevue, Wash., plans 
to test an electric car that uses 
flywheel batteries by 1995. 
Twenty batteries, each with twin 
flywheels counterrotating at 
200,000 rpm, would store 43.5 
kilowatt-hours (kWh) of energy, 
giving an electric car a 300-mile 
range on a single charge. By 
comparison, lead-acid batteries 
supply a mere 16.8 kWh for 
General Motors’ Impact electric 
car, giving it a 100-mile operat- 
ing distance. AFS claims that its 
20-flywheel package would 
have a one-time cost of $5,500. 
This compares to $2,000 for 
Impact's lead-acid battery, 
which would need replacing 
every couple of years. 

Another application is as an 
intermediate power storage unit 
in hybrid-drive cars. In a hybrid 
drivetrain, the flywheel captures 
spinning energy from the car's 
wheels as the brakes are ap- 
plied. This energy is then avail- 
able for acceleration. Joseph 
Olbermann of Unique Mobility, 
an electric-motor-generator 
company in Golden, Colo., 
likens this to having an "energy 
bank." "When the light turns 
green, you take a dollar out of 
your energy bank to accelerate,” 
he says. "But with a flywheel, 


you can put 90 cents back in 
when you stop again.” 

Flywheels are already operat- 
ing as intermediate storage 
units in several European bus- 
es. One commercially available 
flywheel battery, from Mag- 
net-Motor GmbH in 
Germany, is custom- 
designed for public- 
transport vehicles. The 
24-inch-diameter com- 
posite wheel spins a 
maximum of 12,000 
rpm to help power buses 
in Munich and an electric trolley 
in Basel, Switzerland. Com- 
pared with conventional buses, 
the diesel-electric bus saves up 
to 35 percent in fuel, while the 
trolley saves 25 percent of the 
energy needed by regular trol- 
leys. The company says its fly- 
wheel-assisted trolleys cost the 
same as conventional trolleys. 
Costs rise 15 percent when the 
system is fitted to a diesel-elec- 
tric bus, but the added expense 
is recovered in energy savings 
over the life of the vehicle. 

To fit into a car, however, the 
system must be small and light. 
And to store enough energy to 
make it useful, the rotors must 
spin very fast. That leads to a 
problem: Whirling at hundreds of 
thousands of rpm, a flywheel can 
fly apart into shrapnel.” A small 
automotive flywheel, spinning at 
thousands of rpm, has the same 
energy as a 4,000-pound car 
moving at 140 mph," says 
Lawrence Oswald, GM's pro- 
gram manager for Electric Hybrid 
Vehicles. "You've got to hold that 
energy in a one-foot-diameter 
vacuum container.” So the disc 


must be made of a sturdy materi- 


al, which means costly compos- 
ites, and it must be housed in a 
strong, lightweight container. 
AFS claims to avoid the shrap- 
nel problem with a composite 
flywheel that the company says 
will simply unwind into "cotton 
candy” if the rpm gets too high. 
Taking another tack, Flywheel 
Energy Systems in Ottawa, On- 
tario, plans a flywheel that will 
crack circumferentially, like the 
layers of an onion, before critical 
speeds can cause it to burst. 
Last, a spinning flywheel acts 
like a gyroscope. This makes it 
ideal for maintaining stability in 
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orbiting satellites (one of its early 
applications), but the effect of 
several hundred pounds of gyro- 
scopes rotating at several thou- 
sand rpm could make going up 
and down hills nearly impossible. 
A mounting that allows the unit 
to swivel and remain in an up- 
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right position could be a solution. 
The vision, the technology, 
and the payoff are all clear. But, 
says Maj. Richard Cope of the 
Advanced Research Projects 
Agency, three problems stand in 
the way: "Cost, cost, and 
cost."—Mariette DiChristina 
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ONE-STOP SHOPPING AT THE NATIONAL LABS 


Argonne National Laboratory, 
Argonne, Ill. 
Flywheels, fuel cells, batteries, 
recycling, high-temperature 
lubrication 
Brookhaven National 
Laboratory, Upton, N.Y. 
Natural gas storage 
Idaho National Engineering 
Laboratory, Idaho Falls, Idaho 
Laser beam welding tech- 
niques, finishing, assembly 
and joining, gas turbines 
Lawrence Berkeley Laboratory, 
Berkeley, Calif. 
Batteries, electrochromic 
switching devices, fuel cells 
Lawrence Livermore National 
Laboratory, Livermore, Calif. 
Flywheels, aerogel ultracapaci- 
tors, batteries, high-perfor- 
mance computer modeling, 


superplastic steel, composites, 


machina tooling 
Los Alamos National 
Laboratory, Los Alamos, Н.М. 
Fuel cells, plasma-source ion 
implantation for surface hard- 
ening, ultracapacitors, high- 
performance computer model- 
ing, combustion dynamics 
National Renewable Energy 
Laboratory, Golden, Colo. 
. . Alternative fuels, hybrid vehi- 
-. cles, batteries | 
Oak Ridge National Laboratory, 
Oak Ridge, Tenn. 
` Motors, generators, flywheels, 
ceramics and coatings for 
high-temperature engines, 


| : rapid: prototyping, composites 


Г Pacific Northwest Laboratories, 

` Richland, Wash. 

р Superplastic forming of alu- 
minum alloys, hydrocarbon — 


T traps for catalytic converters, —— 


г advanced fuel-combustion 

` systems, emissions sensors. 
- Sandia National Laboratories, 
. Albuquerque, N.M. 
-High-performance computer 
- modeling, microelectronics, - 
automated manufacturing, 


-machine tooling, aluminum al- _ 
` loys, ultracapacitors, combus- 


tion kea Ка. 


The last element of the system, the 


Now that the Cold War is 
over, the future of multi-pro- 
gram labs run by the De- 
partment of Energy is in 
question. In February, Ener- 
gy Secretary Hazel O'Leary 
set up a task force, headed 
by Motorola chief executive 
Robert W. Galvin, to study 
options for the labs—includ- 
ing closing one or more. 

Managers are making a 
case for keeping the na- 
tion's labs’ impressive brain 
trust of some 27,000 scien- 
tists and engineers intact. 
They have urged the gov- 
ernment to keep the labs 
busy with “grand chal- 
lenges,” modeled after the 
Manhattan Project and the 
Apollo “moon shot.” The 
New Generation Vehicle 
program is exactly what 
they ordered. 

The national labs were al- 
ready working with the Big 
Three's Advanced Battery 
Consortium on other pro- 


jects, and the auto industry 


knew the labs could help 
them. In January 1992, GM 
invited 11 labs to Detroit for 
a three-day “garage show” 
to show off technologies the 
labs had developed. 

The exhibits were impres- 
sive but hardly ready for the 
showroom floor. That's 
where the Big Three car 
makers come in: The goal 
of the New Generation Ve- 
hicle Partnership is to com- 
bine Detroit's practical 
know-how with the techni- 
cal expertise of the labs. 
The Clinton Administration 
hopes the program will be a 
model for government-in- 
dustry collaboration. 


Businesses can benefit in 
several ways from research 
conducted at national labs. 
Companies can license 
technologies developed at 
labs, contract with labs to 
do research, or sign Coop- 
erative Research and De- 
velopment Agreements 
(CRADAs) where costs are 
shared, usually fifty-fifty. 
The Department of Energy 
has authorized more than 
500 CRADAs during the 
last three years. 

In December, the DOE 
signed a "master" CRADA 
with the Big Three; the 
agreement covered a num- 
ber of research efforts and 
will receive $16 million in 
government funding this 
year. The idea behind the 
master CRADA is to pro- 
vide “one-stop shopping" 
for the car companies, says 
O'Leary. To find information 
on a particular technology, 
an automaker can now turn 
to a designated lab repre- 
sentative who refers it to 
labs with expertise in the 
field. "We're trying to pre- 
sent a more user-friendly 
face to the automobile in- 
dustry,' says Oak Ridge as- 
sociate director Bill Fulker- 
son, who chairs a Clean 
Car Coordinating Commit- 
tee set up by the DOE to 
help companies interact 
with the labs. 

The labs may benefit from 
the relationship too. For ex- 
ample, a low-cost turbine 
developed for a hybrid car 
could one day be used to 
build a cheaper cruise mis- 
sile, turning plowshares into 
swords.—Dawn Stover 


final drive motor, has already received 
considerable attention, but developing 
high-amperage control systems that 
let it work smoothly while converting 
from a 100-hp-plus drive motor to a 
generator for regenerative braking 
will require more development work. 
One of the primary goals of the su- 
percar program is to sort through the 
combinations and decide which tech- 
nologies to include and which to aban- 
don. "Taking things off the list is the 
hard part," says Alvin York, manager of 
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GM's new generation vehicle program. 

National labs are relatively new 
players in the automotive arena (see 
“One-Stop Shopping at the National 
Labs”). These labs are repositories of a 
broad range of research on topics such 
as supercomputers, fuel cells, fly- 
wheels, and exotic materials. Some, 
notably Argonne, have engaged in 
joint research programs with au- 
tomakers for several years. The re- 
sponsibility of blending and coordinat- 
ing such efforts falls onto the 
shoulders of Dr. Mary Good, a former 


researcher for an auto supplier and 
now under secretary for technology at 
the Department of Commerce. Ms. 
Good sees considerable promise in us- 
ing the resources of the national de- 
fense labs to develop new manufactur- 
ing techniques. 

“These are leapfrog technologies,” 
she says. “Some very sophisticated 
manufacturing technologies developed 
for defense purposes can be trans- 
ferred. There also are advanced mate- 
rials—if you can get the weight out, 
that takes care of a big part of the 
problem.” 

But putting together a development 
schedule for a production-ready car is 
far different from demonstrating ad- 
vanced technology in the laboratories. 
Probably the most significant restric- 
tion on the supercar program is the 
caveat that the finished vehicle must 
be producible at roughly the same cost 
as today’s piston-engine sedan. “A typ- 
ical aerospace component is roughly a 
thousand times the cost, made at 
about one one-thousandth the volume, 
of an automotive component,” says Dr. 
David Cole, with the University of 
Michigan’s office of automotive trans- 
portation. 

The notion that high volume will 
necessarily lead to cost-saving efficien- 
cies in mass production may not prove 
true in the supercar program. The cost 
of the exotic raw materials being con- 
sidered is extraordinarily high, and 
raw material cost does not necessarily 
diminish with volume. 


e cost of the high-amperage 

] semiconductors necessary to han- 
dle drive-line current probably 
won't be affected by high-volume man- 
ufacturing, for example. "One reason 
the cost of computers came down is 
because we learned to put much more 
computing power on a small chip," 
notes Bradford Bates, manager of 
Ford's alternative power source tech- 
nology department. “But high amper- 
age will still require lots of silicon, so 
the cost reduction might not be there." 

The same may hold true for carbon 
fiber, already in mass production but 
currently at $10 to $20 per pound, 
compared to less than a dollar a pound 
for steel. At that price, the carbon 
fiber in a flywheel alone would cost 
twice as much as a standard power- 
train today. 

Manufacturing a supercar at a rea- 
sonable cost will require some break- 
throughs that could well have far- 
reaching impact on everything from 
cars to housing. 

^You don't have to violate any laws 
of physics to get there,” GM's York 
says. "But you sure have to challenge 
the laws of economics." 


FORMULA HYBRID AT LE MANS 


Hybrid drive got an unexpected 
push recently when Chrysler 
Corp. announced it would devel- 
op a hybrid race car to run in the 
24-hour Le Mans endurance 
race next year. Chrysler's Patriot 
is designed for speed and accel- 
eration rather than fuel economy, 
but like the proposed supercar, it 
is based on the premise that 
conserving energy is the key to 
optimizing performance. 

The Patriot's unique driveline 
starts with a high-output turbine 
that powers two altenators fueled 
by liquefied natural gas. The tur- 
bine/alternator weighs about 
190 pounds and generates AC 
current that switches between 
the traction motor and the fly- 
wheel energy storage unit. 

The flywheel itself weighs 

147 pounds and spins in 

a vacuum contain- 

ment system up to a 

speed of about 

58,000 rpm. It is gim- 

baled, which allows it to 

freely rotate in any direction, in- 
dependent of the car chassis; 
this prevents unwanted gyro- 
scoping from affecting the steer- 
ing and suspension. The final 
traction motor is an AC induction 
motor, with a 24,000 rpm top 
speed; enough, Chrysler engi- 
neers hope, to achieve top 
speeds of more than 200 mph. 

The key to the Patriot's com- 
plex drive system is its vehicle 
management controller, which 
coordinates the action of the 
car's turbine alternator, flywheel, 
and drive motor. Sensors placed 
in critical sections of the car's 
drivetrain constantly feed infor- 
mation to the vehicle manage- 
ment controller. Instantly, it then 
chooses the proper sources and 
destinations for the various pow- 
er flows: Maximum acceleration 
along a straightaway, for exam- 
ple, can require both the fly- 
wheel and the turbine alternator 
to shunt current to the drive mo- 
tor; a hard jab on the brakes ac- 
tivates the flywheel as a tempo- 
rary storage unit for the 
recovered momentum, while 
quick exiting around a corner ac- 
tivates the flywheel for accelera- 
tion. It's a big job for a single 
"black box," but that's what the 
car needs to be successful. 
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The driving cycle of a race car 
is considerably different from 
that of a commuter car stuck in 
traffic. Road racing demands ex- 
tensive acceleration and decel- 
eration, while the whole point of 
a hybrid system is to allow the 
engine to run at steady speeds 
and recover energy lost during 
braking. A hybrid system adds 
little fuel efficiency at steady 
speeds on the highway, and 
overall energy losses may actu- 


ally make it slightly less efficient. ` 


But in the stop-and-go rigors of 
daily driving, a hybrid system 
could have a significant impact. 
Chrysler has forged the race 
car and its unique drivetrain 
without government dollars. Le 
Mans is the perfect test for this 
rolling laboratory, since the track 
features myriad corners, flat-out 
straightaways, hills, and dales. 
The Chrysler team doesn't real- 
ly harbor hopes for winning and 
will probably be ecstatic if the 
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AT JE | nators on the 
S -~ > SAR right side of the 
~> VII ЖООЛУ? 
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Jf //f tricity for the drive motor. 
Jf To the left of the cockpit is 
[/;f the system controller, the car's 
REF electronic “brain.” The circular 
structure (below) is the flywheel, 
which captures energy from braking 
and releases it when the driver calls 
for maximum acceleration. 


GREG JAREM 


es. Le Mans is a single event 
that could work out problems 
that might take months or even 
years of regular testing to dis- 
cover.—D. M. 


car simply finishes the event. 
But the racing experience 
should provide the rigorous ex- 
cercise that will expose the sys- 
tem's strengths and weakness- 
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Can this man save our forests? 


[Continued from 85] 


forestry practice as an example of 
ecosystem management, because the 
new philosophy encompasses a range 
of techniques—everything from selec- 
tive harvesting to controlled fires. “Га 
have to take you to a thousand places 
and show you a thousand things," he 
says. 

But Thomas points to at least one 
example of the new principles in ac- 
tion: the revised management strate- 
gies for the 1.6-million-acre Ouachita 
National Forest in western Arkansas. 
In 1990, Senator David Pryor of 
Arkansas and others pressed the For- 
est Service to drop clear-cutting in the 
Ouachita and seek other methods. 


he early findings are promising. 
To logging typically de- 

stroys the most mature and beau- 
tiful trees, it also can increase biologi- 
cal diversity—the number of species 
the forest supports, claims William 
Pell, one of the directors of the re- 
search being conducted at Ouachita. 
As more sunlight reaches the forest 
floor, new species of plants appear in 
the forest understory. Ecologists cau- 
tion, however, that this increased local 


biodiversity may come at the expense 
of other species that depend on mature 
forests for their survival. 

Some birds once thought to require 
deep forest, such as the scarlet tanag- 
er, are now being found in thinned ar- 
eas known as shelterwoods, where 
roughly two-thirds of the trees have 
been cut. Research has shown that the 
shelterwood cuts are least harmful if 
some of the oldest, largest trees are 
left to provide shade and help retain 
soil moisture. Thinning also allows 
new tree seedlings to thrive. Re- 
searchers can now say precisely how 
many trees must be removed in a par- 
ticular area to provide enough sun- 
light for seedlings to grow. 

The Ouachita research is taking a 
broader look at the forest, with plans 
to study areas as large as 2,000 to 
20,000 acres, says James Baker, an- 
other research director. "In the past, 
forest management has been aimed at 
managing individual stands of trees 
on 20 to 40 acres," he says. ^You can't 
have all resources on every acre, but 
you can provide all of these values 
over a landscape." 

Commenting on the ongoing research, 
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Thomas says: "We are building on the 
knowledge gleaned from these efforts 
to develop new operating practices." 
The Ouachita forest is a mix of pine 
trees and hardwoods such as oaks, 
maples, and hickories. Baker has 
found that the hardwoods are particu- 
larly important in providing habitat 
for wildlife, and they are also valued 
by hikers and campers. That's conve- 
nient, because the pines have greater 
commercial value as lumber and pulp. 
The selective cutting methods under 
investigation are an attempt to emu- 
late nature's destruction and regenera- 
tion of the forests, Baker says. Nature's 
"logging" ranges from lightning and 
tornadoes, which may remove only a 
few trees, to fires and pest infestations, 
which cause widespread devastation. 
"We're trying to emulate nature, but 
in a manner that maybe is not quite as 
catastrophic, Baker says. "We hope 
that our management systems will pro- 
tect and maybe enhance the habitat 
needed by threatened and endangered 
species," and at the same time be so- 
cially acceptable and economically fea- 
sible, he says. 
This approach is based partly on 
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what is called “new forestry.” Its principal proponent is Jer- 


ry Franklin of the University of Washington, who was a sci- | 


entist with the Forest Service for 30 years. His research un- 
derscored the complexity of forest ecosystems. Among the 
things he and his colleagues found was that debris on the 
forest floor plays a critical role in preventing erosion. When 
the debris falls in streams, it creates dams and pools that 
provide critical habitat for fish. The new forestry provides 
that forests should be managed to maintain such complexi- 
ty, not just focus on regenerating trees. 

Franklin is one of the scientists leading a new study of 
ecosystem management options. Although the Forest Ser- 
vice has sponsored decades of research at experimental 
forests all over the country, most of it has focused on tree 
cultivation. Far less research has been done on how timber 
harvesting affects fish and wildlife, water, soil, and other 
components of a healthy forest. This type of research is cru- 
cial if ecosystem management is to be a success. “It’s time to 
recognize that the decisions we are implementing are major 
experiments,” says Franklin. “We don’t really know how 
these things are going to come out.” 


ranging from zero percent (a clear-cut) to 100 percent 

(no cutting at all) on plots of mature or old-growth for- 
est in Washington's Gifford Pinchot National Forest (see il- 
lustration) and Oregon’s Umpqua National Forest. Before 
any cutting is done, scientists will do a two-year study of the 
wildlife, vegetation, soils and fungi, and hydrology of the 
sites. After the cutting, they'll monitor these components to 
see what changes, and they'll also record the economic and 
social impacts of the harvests. 

The study hopes to answer two questions, says Franklin: 
How many trees should you leave behind to maintain a 
healthy ecosystem? And what pattern should you 
leave—trees distributed evenly or in small islands? "We 
want to see if you can harvest a little bit and still retain 
most of the ecological values," he explains. Some environ- 
mentalists, however, see the study as merely a justification 
for the continued harvesting of old-growth forests. 

Private timber companies are also exploring alternatives 
to clear-cutting. Criticized for leveling forests at an alarm- 


e will compare the effects of tree retention 


ing pace in the 1980s, Plum Creek Timber now uses “new | 


forestry" techniques on about 15 percent of its cutting units. 
Lorin Hicks, wildlife biologist for Plum Creek, the second 
largest timber company in the Northwest (Weyerhauser is 
the biggest), says that new forestry has three basic objec- 
tives: to retain representative live trees at each site, to re- 
tain snags (dead trees, which provide valuable habitat and 
nutrients), and to preserve coarse woody debris (such as 


large branches that fall into streams and help to slow the 


flow—providing fish habitat and cleaner water). 

Hicks was one of three industry representatives on the 
science panel at Clinton's Forest Conference last year. He 
told the president about a 73-acre piece of land called 
Cougar Ramp, located near Mt. St. Helens in Washington 
(see photo), where Plum Creek decided to leave 10 acres of 
timber when it logged the property. The strips of trees left 
behind don't look like a forest, but they can help shade a 
stream bed, provide seed for tree regeneration, and make 
the site more visually appealing than a clear-cut. 

No one knows if the experiments being tried today on pri- 
vate lands and in the national forests will keep them 
healthy for the future. "The condition of our forests today," 
says Thomas, “is a result of decisions made decades ago un- 
der the mandates and understanding of the times. It will 
take decades for the beneficial effects of ecosystem manage- 
ment to be clearly seen. It's not going to be easy, and it's not 
going to be cheap." 
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The newest way to fly 
[Continued from page 79 


separate backups in the event of an 
electronic breakdown. 

Its super-powerful engines make 
the 777 a bridge between the aircraft 
of the past and the 500-to-600-passen- 
ger “megaliners” of the future. Once 
the engines have proven themselves 
on the 777, airplane makers plan to 
begin building gigantic jets propelled 
by three or four of the big turbofans. 

The 777 is another sort of bridge to 
the future for Boeing because it is the 
first plane the company has designed 
entirely on computers. Traditionally, 
engineers prepared blueprints of each 
component and then "threw them over 
the wall" to the people who built the 
plane. A plane like the 777, which has 
more than three million parts, would 
require tens of thousands of drawings. 
When the builders try to put all the 
pieces together, they don't always fit, 
and the engineers have to go back to 


| the drawing board. 


changed their drafting tables for 
computer workstations connected 
to a cluster of powerful mainframe 
computers. Generating brightly col- 
ored, three-dimensional images, the 
designers all have electronic access to 
their co-workers’ drawings so they can 
make sure in advance that each part 
will fit perfectly with its neighbors. 
The person who designs the floor 
beams, for example, can see where to 
locate holes for the hydraulic lines be- 
ing laid out by another engineer. “We 
can't wait until we make all these 
parts and find out they don't fit to- 
gether," says Joseph W. Ozimek, chief 
engineer for marketing management. 
The engineers worked with CATIA 
software, developed by Dassault 
Systems and previously used to design 
French Mirage fighter planes. With 


T: create the 777, engineers ex- 


| IBM's help, Boeing enhanced the soft- 
| ware to help detect fit problems. The 


company even developed CATIA-man, 
a simulated mechanic who crawls 
around inside the plane's digital de- 
sign to make sure that real technicians 
will have elbow room to make repairs. 

You'll never be stranded on a run- 
way while mechanics struggle to 
change a bulb in the red navigation 
light on the 7777s roof: Using CATIA- 
man, a designer discovered that a me- 
chanic could not reach the bulb in the 
original design, and the light was 
moved long before construction began. 
Crew Chief, a similar software pro- 
gram sponsored by the Air Force, is 
another maintainability-predicting 
tool useful to designers. 

In the past, before building a plane, 
Boeing constructed full-scale mockups 
and master models—plaster models 


that are created from the engineering 
drawings and then used to assemble 
the tools, or building blocks, upon 
which the airplane's structures are 
formed. This time, the company digi- 
tally pre-assembled the aircraft before 
building it and constructed mockups 
of only a few sections of the plane. 
"The expectation is that the parts fit," 
says factory manager Lyle Eveland, 
who claims that the 777 has required 
less than half the changes needed on 
earlier planes like the 767. 

When the final sections of the first 
777 were joined a few months ago us- 
ing a new laser alignment system, 
they were within 0.023 inch of a line 
running down the center of the air- 
craft—less than the thickness of a 
credit card. The laser system uses 
computer-controlled jacks placed at 
six points beneath each section of the 
plane. *The laser sweeps a horizontal 
plane, and all the jacks come up to 
that plane," explains factory supervi- 
sor Edward Chapin. Targets mounted 
on the aircraft's skin enable the laser 
system to match up adjoining parts. 

Passengers may appreciate some of 
the details in the cabin, which won a 
1992 award from the Industrial 
Designers Society of America. Have 
you ever been assigned to a seat with 
a burned-out reading lamp? The 777s 
cabin management system alerts 
flight attendants when this happens; 
an attendant can then quickly replace 
the bulb, which pops out of its socket 
when twisted. And you won't be awak- 
ened on the 777 by slamming toilet 
lids and lavatory doors: When pushed, 
they close slowly and quietly. 

One 777 feature may turn out to 
have been a waste of Boeing's engi- 
neering time: folding wingtips. The 
airplane is available with wingtips 
hinged to swing upward for airport 
parking in tight situations. However, 
the folding mechanism adds weight, 
cost, and complexity to the 777, and no 
airlines have ordered the option. 

The first production "triple seven" 
wil be delivered to United Airlines 
next May. All told, 147 of the airplanes 
have been ordered at a base price of 
$116 million each, and options have 
been placed on an additional 108. The 
777 wil compete with McDonnell 
Douglas’ MD-11, the Airbus A340, and 
the twin-engine Airbus A330 that 
went into service earlier this year. 

Initially, the 777 will have a range of 
4,560 miles. Beginning in late 1996, 
Boeing will manufacture a heavier, 
long-range version capable of making 
6,930-mile flights. And in 1998, the 
company plans to introduce a 
stretched model of the 777 that will 
carry as many as 479 passengers. 


ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, 
illustrations, and specifications to help you in planning the purchase of a 
variety of products or services offered by these dependable companies. 


0601 Scroll Saw Blade Usage Guide Con- 
tains information on scroll saw blade types, 
dimensions, teeth-per-inch, intended uses, 
and universal blade numbers. It lists materials 
to be cut, material thickness, recommended 
scroll saw speed, and blade type. Chart in- 
cludes information on cutting various woods, 
plastics, and metals. Free 


0602 Anderson Window & Patio Door 
Factbook This brochure has ideas for creat- 
ing distinctive light-filled environments using 
feature windows, patio doors, and roof win- 
dows. Call 1-800-426-4261. Free 


0603 Stereo Equipment Cambridge Sound- 
works' catalog has specials on systems and 
components from Philips, Pioneer, Denon, 
and Cambridge Soundworks—including com- 
plete Dolby Surround systems starting at only 
$999. Free 


0604 Science Resource Catalog Edmund 
Scientifics 128-page catalog contains more 
than 4,000 products for the budding scientist, 
student, and educator. It features micro- 
scopes, telescopes, weather instruments, 
fiber optics, solar equipment, magnifiers, 
high-tech science toys, plus many items de- 
signed for science-fair projects. Free 


0605 Big Information Package! Includes 
“How to Drill Your Own Water Well" Book- 
let Learn how thousands of wells have been 
drilled this easy, low-cost way since 1962. Free 


0606 Weather Stations Davis Instruments 
manufactures the world's smallest, most af- 
fordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free booklet 


0607 Mowers Color brochures describe the 
complete line of Snapper walk mowers, rid- 
ers, and tractors. Featured are the new Snap- 
per Jet Vac bagging mowers and revolution- 
ary Ninja mulching products. Free 


0608 Swimming Pool Cleaner The all-new 
Kreepy Krauly automatically cleans your in- 
ground swimming pool, eliminating hand- 
vacuuming. Five-year warranty, three-year 
wear-and-tear coverage. Money-back guar- 
antee. Color brochures from Kreepy Krauly 
USA, Inc. Free 


0609 Minn Kota 4-Wheel Drive Trolling 
Motor Catalog Details models from 24 
pounds thrust to four horsepower, including 
transom and bow models with hand, cable, 
and power steering. Free 


0610 Making Great Window Decisions 
Learn the five keys to choosing the best win- 
dow for your home with this free, full-color 
booklet from Pella Corp. Free 


0611 Tents Eureka's large family tents cur- 
rently feature StormShield cloth, designed 
for both heavy-use and extended camping. 
It's resistant to ultraviolet rays, acid rain, and 
mildew. This catalog contains details on the 
full line of Eureka tents. Free 


0612 Electrostatic Furnace/AC Filters 
WEB Products offers an inexpensive way to 
improve your indoor air quality. "The WEB" 
attracts airborne particles from .245 to 80 
microns; it's washable and reusable. 
Brochure. Call 1-800-342-5880. Free 


0613 The Woodworkers' Store 1993-1994 
Catalog With more than 150 new items, this 
catalog features 100 full-color pages of do- 
mestic and exotic hardwoods, veneers, 
wood parts, specialty hardware, kitchen ac- 
cessories, finishing supplies, tools, books, 
and plans. Satisfaction guaranteed. $2.00 


0614 Tips on Woodfinishing Minwax offers 
an all-new 36-page booklet that is filled with 
step-by-step home improvement projects, 
decorating ideas, and expert tips and tech- 
niques designed to help you bring the 
beauty of wood into your own home. Free 


The convenient order form will save you time and postage. Orders will 
not be processed unless accompanied by the $1 handling fee. For 
your safety, please do not send cash. 


0615 Tufoil Oil Additive Slipperier than 
Teflon! Spectacular low friction and wear 
confirmed by a U.S. Government lab. Next 
time you change your oil, change it into a 
patented engine treatment. Enjoy fast starts, 
smooth operation, better acceleration, and 
longer engine life. Lubrication is our busi- 
ness! Call 1-800-922-0075. Free brochure 


0616 Genie Door Safety Guide A valuable 
guide to protecting your family and personal 
belongings. Explains the ins and outs of 
garage door and garage door opener main- 
tenance. Free 


0617 Gutter Alternative A two-color 
brochure from Rainhandler provides infor- 
mation on its patented alternative to gutters. 
It gently disperses the rain from the roof of 
your house. There are no downspouts, no 
clogging, no cleaning, and no trenching. It's 
made of rugged aluminum that is virtually in- 
visible on your home. Free brochure 


0618 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 
1-800-DOME-HOME for the brochure, "The 
Why, Which, What and How of Geodesic 
Domes From Timberline Geodesics." Free 


0619 Johnson and Mitchell Rods/Reels 
This catalog outlines the full range of John- 
son and Mitchell rods/reels for all skill lev- 
els, from tangle-free spincasters to ad- 
vanced three-ball-bearing spinning reels, as 
well as high-quality graphite and fiberglass 
rods. Free 


0620 Bathroom Guidebook From Ameri- 
can Standard A guidebook that is over- 
flowing with facts, ideas, and inspiration. 
This 32-page, full-color brochure offers in- 
teresting facts and considerations for plan- 
ning your bathroom. Call 1-800-524-9797 
ext. 531. Free 
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No stamps or foreign currency. Allow six weeks for delivery. 
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NordicTrack Introduces EasySki! 


Cross-Country Ski Exercising Just Got Easier. 


Our New Arm Poles Ease You Into A Superior Total-Body Workout. 


NordicTrack’s EasySki" exerciser makes | 
cross-country skiing even easier. The strong, | & 
stable arm poles gracefully work your upper E 
body, while you exercise your lower body 
in proper cross-country ski form. Total- 
body exercise (like the kind you get on 
EasySla) , combined with a sensible diet, is 
the easiest, most effective way to burn calories 
and lose weight. 


Total-body exercise works all your major 
muscle groups, including those above your 
hips, where 65% of your entire body's 
muscles are located. So naturally you 
have greater potential to burn more 
calories. You'll improve your 
cardiovascular system and feel 
more invigorated, too. 


gion ‘Noraichi rack 


| mut ФА 30-day in-home trial! 


Call today y! a FREE Video and Brochure! | 
1-800-245-6051 т 


or write: NordicTrack, Dept. HA1F4 
104 Peavey Road, Chaska, MN 55318-2355 


J Send me a FREE brochure J Also а FREE VHS videotape 


> FACTORY- ° 
DIRECT 
E SAVINGS 


We make speakers and music systems de- 
signed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them, and components by 
Pioneer, Sony, Philips, Carver & others – factory 
direct. You can save hundreds of dollars. Our 
Ensemble" II subwoofer-satellite speaker sys- 
tem (above) sells for $439, about half the price 
of competing models. 30 day retum а 


1-800- 
567-4454 


"SOUNDWORKS 


Suite 126, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 
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1-800-894-GOLE 


EasySki makes all ordinary shuffle skiers obsolete 


with its world-famous patented flywheel 
and one-way clutch mechanism. You'll 
glide in a smoother, quieter motion and get 
. atotal-body workout. No matter what 
. OK your age or fitness level, EasySki is 
m the easiest exercise choice. Begin 

" with three 20-minute workouts 
per week, and see and feel 

the difference! 


Call today, 1-800-245-6051, and 
begin a lifetime of healthful living. 
You have absolutely nothing to lose 
with our 30-day in-home trial. 


=) Live More Of Life With EasySki 


1-800-245-6051! 
go ES 
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| Name 
| Street 
City . - 


Phone ( ) 


©1994 NordicTrack, Inc., A CML Company * All rights reserved, j 


YOUR CHANCE TO 
PLAY WITH THE 
SENIOR TOUR 
CHAMPIONS 


State Zip 


MAGAZINE 
SENIOR TOUR 


CHAMPIONSHIP 


AMATEUR CHALLENGE 


For information on how you 
can enter the GOLF MAGAZINE 
Senior TOUR Championship 
Amateur Challenge, to be held in 
Myrtle Beach, South Carolina, 
November 5-8, 1994, call 


Once and future cameras 
[Continued from e 89] 


film is processed. Customers receive 
by return mail the 3-D prints, which 
can be viewed without special glasses. 

Kodak offers two unusual models, 
one for portraits and one with a tele- 
photo lens. The Kodak Fun Saver 
Portrait 35 is designed for head and 
shoulder shots and combines a built-in 
flash with a bounce reflector, which 
provides flattering lighting and re- 
duces red-eye. Unique outline rings in 
the viewfinder help frame subjects 
shot with the 85mm f/13.5 lens and 
help fix the prescribed six-foot dis- 
tance from the subject. The flash fires 
for every picture, indoors or out. 

Kodak's Fun Saver Telephoto 35 has 
an 83mm lens for capturing distant 
subjects such as figures in sporting 
events. It yields an image magnifica- 
tion that is 2.4 times that of a stan- 
dard Fun Saver camera. With a focus- 
ing range of 15 feet to infinity, it is 
loaded with 24-exposure Kodak Gold 
1600 film. 


propriately named camera goes to 

Minolta, the first major 35mm 
camera company to market a single- 
use model. Called “Oh, My Gosh! I 
Forgot the Camera," it's also one of the 
most compact flash models. 

And by the way, don't call them 
throwaways. Initial visions of moun- 
tains of discarded junk from these lit- 
tle boxes littering our landscapes were 
needlessly alarmist. Kodak and Fuji 
quickly moved to allay the fears of en- 
vironmentalists by encouraging photo- 
finishers to return the carcasses of sin- 
gle-use cameras to the manufacturers 
for recycling. In 1990, Kodak changed 
the name of its single-use models to 
Fun Saver from Fling, a name that 
had tended to reinforce the concept of a 
throwaway item. Kodak reports that 
virtually 100 percent of its Fun Savers 
are recycled and that a high percent- 
age of each camera is simply reused 
without having to be disassembled. 
The other major single-use camera 
manufacturers have followed this lead; 
their products, too, are recycled. 

Opinions are divided as to the effect 
single-use cameras are having on pho- 
tography. Some observers believe their 
growing popularity is trivializing pic- 
ture taking and diverting attention 
from serious photography. Others say 
single-use is having a positive effect be- 
cause more pictures are being taken by 
more people who wouldn’t be doing so 
otherwise. The chances are also good 
that a beginner who starts with these 
cameras will eventually want an ad- 
vanced camera with a zoom lens—a 
feature single-use cameras do not in- 
corporate... yet. 


T he award for perhaps the most ap- 


Shoppers’ Showcase 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, POPULAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


A selection of products and services for PoPULAR SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


WATTHOUR 
METERS 


submeter your garage, workshop, 
any branch circuit. Also useful for ER 
your own energy consumption tests or experimariis: 
For information, meters list, and prices, send $1.00 to: 
Arcman Corporation 
807A Center St., Throop, PA 18512 


Unlimited Backgrounds” 

From Standard Records & CD's with the f 
Thompson Vocal Eliminator™ Call for Free [®Җ 
Catalog & Demo Record. | 
Phone: (404)482-4189 Ext 60 


Е ; E m d 
Singer's Supply, Dept PS-1 Ж Eo i 
7986 Hightower Trail " Lx А ; 
Lithonia, GA 30055 | Ес ү P 
24 Hour Demo/Info Request |. | Mh «Bay 
Line (404)462- -2485 Ext 60 A i ai i ЧЕ 289 
nger's Supply - We Have Anything & Everything ‘Sing 


Earn $4,000 Per Month 
From Your Home 


With A Computer! 


Begin part-time and still retain rie security of your 
present position. We offer 20 services you can 
| perform for your community from your home. No 
experience necessary —езѕу to learn. We provide 
training and computer. For FREE explanation 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


SAVE THOUSANDS 
IN LEGAL FEES! 


PATENT IT 
YOURSELF 
| SOFTWARE 


| De eloped Dy Nalo Press & EDS 


$229.95 


Everything you need to prepare and file 
your own legal U.S. patent application 
without a lawyer. 
Full stand-alone program. 
All forms you need with 
step-by-step instructions. 
Fully searchable version of 
David Pressman's bestselling book, 
Patent It Yourself. 
Context-sensitive, online legal 
and program help. 


PATENT IT 
YOURSELF 


NOLO 


To order or for more information: PRESS 


800-846-9455 
NOLO PRESS . 950 PARKER ST., 
BERKELEY, CA 94710 


8mb 

TEAC 525 & 3.5" FD 
2 ser, 1 par, 1 

1mb XV 


16.7 million ب‎ 


14" SVGA monitor 28 
340mb IDE hard disk “ 
w/ 32 Bit controller E 
DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard 


TEL:(818)727-9054 FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 


Bason Computer Systems, Inc. | 


WOOD HEAT 


—— WOOD FURNACES 

d HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 
Charmaster? 


2307 С HWY 2 W. 
GRAND RAPIDS, MN 55744 


Introducing the EE 


DR'POWER | 
WAGON" 


HAULS UP TO 800 LBS. 
with never-before-ease! « BIG 
POWER-DRIVEN WHEELS 
& 4 speed transaxle let you 
move from a slow walk to 

a brisk trot over rough or 
smooth terrain. POWER 
REVERSE gets 
you out of 
tight p 
spots! „у= 


* Dump у, 
bed makes for -— | 
easy unloading of gravel, 652-3344 


soil, firewood and rocks. • Made to order 
for suburban/rural property owners, plus 
| businesses of any size; pays for itself over 
and over in time and labor saved! 
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"Please mail this coupon today for FREE DETAILS. 
! including prices, models, and specifications of the 
Î Revolutionary DRS POWERWAGON™. 


j Name 
| Address 


‘City State ZIP . 
| То: COUNTRY HOME PRODUCTSO, Dept. 38406N | 


d 


| e! | Dont Yu voto To Be Tan: 


T NU. ING BEDS 


Buy Direct and Save Up To 30% 


Call fora FREE Color C: it ilog 
and Wholesale Pricing! 


Do your own machining and shop work with a 
Smithy 3-in-1 Lathe * Mill • Drill 


FIX IT YOURSELF! 


$ Easy to use! 
Save Money! 
v Save Time! 
‚ As low as $1095 


_ Ку u 
Smithy 
or write: 
smithy Dept. 
Lathe * Mill • Dril! 
3023 E. 2nd Street 
The Dalles, OR 97058 | 


46 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
Now, at home in your spare p= _ 
time, without any previous / «4 
experience, you can train for | 
a money-making career | 
even get a Specialized || 
Associate Degree. Call or == 
send for free information on =p career field that 
interests you most and how to train for it. 


For FREE Fact Kit 
Call: 
1-800-345-6342 
(Ask for operator PS  ) 


CALL ANYTIME—24 hours a day, 7 days a week. 
OR MAIL COUPON TODAY! 


| International Correspondence Schools | 

| | Dept. APCS54S, 925 Oak Street, Scranton, РА 18515 | 

i Send free facts on how | can study at home for the career | have j 
chosen. No ret men No salesman will visit. Check One Box Only! 


і ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED | 
xps 55 DEGREE PME iege m 
usiness Management ineeri no 
! Г] Accounting П Mechanica Engineering WT | 
| O Bus. Mgmt.—Finance Option Techno | 
O Bus. Ма. —Marketing Option C Electrical Engineering Technology 
i Г] Applied Computer Science O Electronics Technology | 
i ———— CAREER Vic: PROGRAMS j 
C High School O Catering/Gourmet Cooking 
| O Auto Mechanics Г] Computer Programming i 
siu ымны & Mapping q abi отри dede 
ona uter ist 
[1 ns Conditioning & Refrigeration т د‎ 
L] aS C O PC n 
restry Conservalion 
| [Г] Police Sciences П окр Publishing & Design Í 
nics 55 юп 
| О Diese! d Mecha C Fitness & Nutriti | 
Г] Elect ОШ en MUN 
і [] Small B Business Management өе a | 
C бип Repa = Animal Care Specialist 
i [1I Electronics O Journalism/Short Story Writing | 
| | D Gnid Da ping Erie Decorating | 
oris 
І | O Medical bce Assistant [2 Secretary | 
[ [Г] Legal Assistant C Teacher Aide 
| ТАЯ O Home Inspector | 
| Г] Motorcycle Repair Г] Medical Transcriptionist 
O Hotel/Restaurant Management C Professional Locksmithing 
| s Ag | 
| | ame g ; | 
! Address Apt. # | 
r City/State - Zip | | 
Phone ( ) 


prox. WL 60 lbs. 
Height 38 J/2" 


Ps 605 S. Adams St. 
E 4 


Nus. 


Now you can can 
do something | 
about _ 
the weather 


ur ULTIMETER" II Weather 
station helps you plan your 
day, safeguard your family and 
~ property by alerting you to local 
conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 
| threatens frostbite, secure outside belongings 
| against sudden gusts, protect plants against 
| weather extremes. Over 20 weather functions: 
s © Wind Speed 
| and Direction 
T (40 ft. cable) • 
Í * Temperature 
(25 ft. cable) 
"Chill Factor * 
Alarms • Highs/ 
lows/times/ 
dates • Metric/ 
English * Op- 
liani self-emptying rain gauge * 30-day money back 
guarantee e One-year warranty 


HOME WEATHER STATION ...... Only $179.00 
| Add a Second Keyboard/Display Unit...Only $69.00 
| NEW! Add our PC DATA LOGGER ..... Only $69.00 
Del. in US, add $8.25 shipping & insurance. NJ res, add 6% tax. 
For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 


FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


601-406P Woodland Rd., 
PEET BROS. COMPANY Wy stenturst NJ 07711 
Our 18th Year 


©1095 Peet Bras. Co. 


ACTUAL SIZE: 278" X 678" 


Free Brochure 


LOCKDOWN SECURITIES, INC. 
Manufacturer of Compact Metal Working Tools 
Dept. PS-7 
Laramie, WY 82070 
307-745-5999 Fax 307-742-5999 


| 
| 
| 


* Canadian Pacific RR 
* Harley-Davidson 


* Magic Chef 


* Square D Company 


* Coca-Cola 
* Martin-Manetta 


* Lear- Siegler 
* Thermo King 


*NASA-Ames Research Center 
* U.S. Dept. of Agriculture 


e Dinseyland 
* Los Alamos National Lab 


* Edwards Air Force Base 
* City of Independence, MO 


* L.S, Army & Air Force 


schools, cities, manufacturers, machine shops. welding shops and other business that have 
* U.S. Forest Service 


A SMALL SAMPLE OF OUR CUSTOMERS (Not listed, over 9000 government agencies, 
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IDESCRAMBLERS| 


Best Prices in the U.S.A.! 
_Guaranteed to Work! 


JERROLD PANASONIC 


SCIENTIFIC ATLANTA PIONEER | 


The Newest & the Latest 


| DMTB-A - all Jerrold impulse & 
Starcom series 
 ЅАЗ-ОҒА - -all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 
- all Pioneer systems 
ALSO 


PN-3A 


FTB3, SA3, TZPC145G 
24 HOUR SHIPMENTS 


30 DAY MONEY BACK GUARANTEE 


FREE CATALOG & INFORMATION 


1-800-772-6244 


M-F: 9-6 EST 


U.S. Cable TV, Inc. Dept.: KPS064 


| 4100 N. Powerline Rd, Bldg. F-4 Pompano Beach FL 33073 


NO FLORIDA SALES! 


EXPLORE н - INTERNE 


FREE!- - 


DELPHI is the only major online 
service to offer you full access to t 
Internet, And now you can explore 
this incredible resource with no ris 
You get 5 hours of evening/weeken 
access to try it out for free! 

Use electronic mail to exchang 
messages with over 20 million people 


throughout the world. Download proerams and files using " 
and connect in real-time to other networks using "Telnet." M 
people from around the world with "Internet Relay Chat" and 
check out "Usenet News", the world's largest bulletin board wi 
over 4500 topics. 


If you're not familiar with these terms, don't worry; 


DELPHI has expert online assistants and a large collection of 
help files, books, and other resources to help you get started. 


After the free trial you can choose from two low-cost 


membership plans. With rates as low as $1 per hour, no other 
online service offers so much for so little. 


S-Hour Free Trial! 


Dial by modem, 1-800-365-4636 


Press return a few times. At Password, enter PSM4E 


NU 


ЗШЕ 


INTERNET 


Offer applies for mew members only. A valid credit card is required for immediate access. 
Other restrictions apply. Complete details are provided during the toll-free registration 


Questions? Call i-Bao-695-4005 (voice) Send e-mail to INFO a Mel pH com 


NO MORE Те SPEAKER WIRES! 


ANY, 


ч. A 


NOWI! Remote speakers without unsightly wire. 

NEWI! Nearly invisible ultra thin s nu wire 
With adhesive backing. Simply prop, peel, 
stick and paint over. 


C] 18g 16 ft. of #18 gauge Wire Tape" with 8 copper $19.75 
connectors and 8 rubber insulated covers. 


[ ] 258 25 ft. of #18 gauge Wire Tape. (Connectors $19.95 
sold separately. #808) 


О 508 кюп. of FH gango Wire Tape. (Connectors $39.55 
sold separately. #808 


and rubber insulated covers. 
РАИ E A Е = pee а канны АКЕЛСЕ РЗ 
d Eire 
Name _ — ИЕ сиу 
Address (CA residents ndi 
City — State — —— Zip лан ш.) 
BAR А. Cypress SL, Grange, СА 82807 


(800) 771-4083 


PAINT REMOVAL 


m 
and SANDING TOOLS | 
SHAVE IN. Norti ern 
"e e POWER TOOLS FOR here men 
ECOLOGICALLY SAFE | Where the Pros and Handyman Shop 
REMOVAL OF PAINT ! : | 
e STRIPS 1 SQ. FT. IN 15 SEC | | | ULAR 
, TM | | | | К+ 
$344 SANDER VAC ү, Pre-cut dome home kits in a variety of floor plans up | 
e FOR DUST-FREE SANDING "^ < IUS. ORAN TON chee SA T20, acc eae 
OF MOST SURFACES. INDOOR | Attractive, eosy-to-assemble, energy-efficient. $12 for | [Î The Radio Fence 
and OUTDOOR USE , new 100-poge catalog package. Color video 58 more. | Keeps y our de Td your 
7 RT | lg property. OUT of the 
A 0 Ї | street. For yards up t 
AMERICAN INTERNATIONAL TOOL IND., INC. Са TIMBERLINE GEODESICS | | [2555 to 
1-800-932-5872 (401) 942-7855 2015 Blake 51., Berkeley, CA 94704 1-800-DOME-HOME transmitter, receiver v 
— = collar and contacts 
— ана — سے‎ 7 long-lasting battery 
BE THE FIRST TO GET IN ON THIS INDUSTRY BREAK THROUGH! "m я TII boundary vinea 
ws TOOLS ">" ыы ага PIE 
ڪڪ‎ : ы 1 Discount Catalog #3775 
OVER 300 & PRODUCTS TRADE NE. ши 
ITEMS YOU CAN MANUFACTURE SECRETS S 3 FREE tm EOS Driveway Dolan dir 
| New Customers. $3 shipping | 
й ORDER YOUR CATALOG TODAY - A dm | For 25 EXTRA VI VIDEOS - sensor monitors your driveway 
SEND CHECK OR COTERA MANUFACTURING : check here, add $10 shi ipping around the clock, When It 
for 80.3070: 2395 South Jones #132 FREE MARKETING Dept P S64 detects a vehicle, person or 
or $7.5 LAS VEGAS, NEVADA 89102 Box 85311, Hollywood, СА 90072 animal moving within 50 feet, 
== it sends a radio signal to the 
X receiver in your home. 
л 1433142 
Arnold Palmer on the 
IM Ы LE 
1 hatat 
BACKTECH" back machine: || | жна 
“The BACKTECH | i a 
back machine has given | Up to 12 hours of 
me the best pain relief night time light on just 
| | "ve had i A ED six hours ОТ caysgni 
| се пай ти Years. charging! Use It 
9 | ш Indoors or Out! 
Power Pruner 
- Telescc 3ping Tiber Cass 
[өө «Же ә їс O C er Le) "n 
of 10 feet s 50 you can 
p aln: prune to a height of 14 
Bor 15 feet. AC powered, 
115 Volt motor 
| | 
“Fue - у; E. 8 
ve suffered from chronic ! Do 2 
After more than five years of clinical 1500 PSI 2 HP Electric 
back problems for thirty years. testing by doctors, chiropractors, and physical Ргевацге Washer 20 Amo | 
Sometimes I couldn't lie down, therapists, the BACKTECH back machine circuit. 10'H pneumatic tires. 
nas bee OWT e safe ғ M acntiva fnr You get 30 feet of high 
- | couldn't stand up, couldn't sit ci dui Una a sad iae b ae ed pressure 38" hose and a 
; | ray T бат ing many types OF chrorue раск anc | Bwand with hardened, 
| down. Then I found the neck pa n. | stainless steel nozzle. 
| [^ 7 ДЕТЕ | | | | #157182 
BACKTECH back machine... The BACKTECH back machine combines 
| ( several well-established principles of back | € 
pain relief into a single effective therapy: Gas Powered Roll-About a 
M Cft sollats mandy ae 1 HP Water Pump Paint Pro? = 
Massage — Soft rollers gently massage | Maximum suction head Easy to use. 
muscles to increase circulation and reduce of 20 feet, Pumps up Easy cleanup. 
РЧ rane to 1715 GPH with a Reconditioned 
tension. 16 foot dischorge to perform like new 
Stretching — Muscles and ligaments are песа. 2 cycle engine. # #159559 ша is 


passively stretched, increasing flexibility and 
reducing back and neck pain. 
Traction — Increases mobility and 
removes pressure from discs, reducing pain. 
Call now for a FREE video and report. 
If you suffer from chronic back pain, call 
for information including a free video and a 
» “7 report on the results of several clinical studies 
EF with the BACKTECH back machine. We also 
af  offera60-day money-back trial period. 


Call for FREE 
Information and Video 


" 


Shipping not included. 


FREE CATALOG! 


Send or call for your FREE Discount Catalog. 
ORDER TOLL FREE 


1-800-533-5545 


Fax: 1-612-894-0083 


Sale Prices Good Thru 6/30/84 Key #37162 
| 


В А С К > j Name І 
TECHNOLOGIES j Address i 
INCORPORATED 
2525 West Casino Road ! І 
IJ ЧЕЧ SIDE гм, n 
Everett, WA 98204 j I City State Zip i 
un 1 Key #37162 SEND TO: NORTHERN І 
ері. 1113 Р.О. Вох 1219. Burnsville. MN 55337-0219 


Ss = i - — 1 -——— ua uui i ш dcm ded ош ан аш ыш шыга 


SEE THE MAGIC OF THE UNIVERSE! 


| ees galaxies, colorful nebulae, the solar system and 
| зова of fascinating objects are yours using large affordable 
| Pe pai 8 telescope complete only $275! “Best Buy" 
Magazine Dec. 1991! Sizes up to Ti ! Ask for free 
| iterate that includes a telescope tester and an Odyssey 
telescope operations manual. See it now! 


COULTER OPTICAL, INC. FO. Box K, Dept. PS. 
Idyllwild, СА 92549 Phone (909) 659-4621 
"Optimum Optics At Minimum Cost Since 1967" 


Automate 


Your Ноте 


Hundreds of Hard-To-Find Home Control Products 
= Security, Surveillance, Audio/Video, | 
= Control and Much More. Easy Do-it- Yourself. 
Lowest Prices Guarant 
А Largest Selection of X10 Compatible Home 
Automation Products in the World! 


ree Cata 


Call 800-SMART-HM 


Home Automation Systems, Inc. i4 а о1о ота 


| 151 Kalmus Dr., Suite M6, Dept. P2, Costa Mesa, САЯ2626 


Wake Up Energized 


* [magine a mattress that cradles 
you in ultimate comfort. It feels as 
if it were made just for you. 


e Select Comfort's air cushion 
design conforms precisely to 
your body's contours. Perfect for 
back pain sufferers. 


Does Your Mattress 


Pass This Comfort Comparison? 


Select 
Comfort 


Adjustable (vf a П ГД 
Firmness 

Each Side v O о О 
Adjusts 

Separately 

No Springs М a n Ш 
or Pressure 

Points 


90 Night w о О 0 
Risk-Free Trial 


20 Year [vf O П " 
Warranty 


Sealy Simmons Serta 


Celebrate July 4th & All Events 


CARBIDE CANNON 


mS BAN G! 


| a bang-up time at special 


events. Uses powdered 

carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, 

rugged cast-iron wheels. Machined brass ism for easy 
loading and firing. Authentic turn- -of-century design. Hand- 
some decor when not in use. Made in USA to last a lifetime. 

Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 
$89.95 postpaid; 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
the louder the vy A Carbide ammo, about 100 shots, $6.00; 

3 packs for $15 Send check, money order or call. Visa, 
MasterCard accepted by mail or phone (610) 866-0777. Give 
card number & expiration. Money-back guarantee. 

The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


O SEND FOR FREE CATALOG O 


e You adjust the firmness to meet 
your own body's specific needs. 


* Each side of the mattress can 
be adjusted independently. 


* 20 Year Limited Warranty. 


` FREE VIDEO And Brochure 
cat 1-800-831-1211 
1| | YES! Please rush 


| me your Sleep Better On 
j Air information kit plus bi 

| information on your 20 year * 

| warranty and RISK-FREE 90 Night Trial! 

Name 

| Address 

| City 

| Evening Phone ( 


ow 


SELECT COMFORT 


CORPORATION 
| 6105 Trenton Lane N., Minneapolis, MN 55422 
© Select Comfort Corp. 1994 


MU. 


Dept 2639 ! 


SPIRAL STAIRS 
Coast to Cou y 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE 


Save 30 5% to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 


FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES | 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 IFP 


океан a 


Save on Cable rental fees! 


CABLE TV 


DESCRAMBLERS |! 


ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! 

• 30 DAY MONEY BACK GUARANTEE! 

* QUANTITY DISCOUNTS! 


MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


WE'LL BEAT 


CABLE WAREHOUSE 


10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351 ! 


(NO FLORIDA SALES) 


Anyone im mp theft of service 
will be denied assistance. 


for making Ornamental 
Concrete Items 


Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
P.O. Box C99, Hickory, NC 28603 


ENIVIROLET. 


— - = 


| Advanced Waterless & Low Water Models 
The environmental, sanitary, odor-free answer for cottages, 
ps homes & industry. Call for free information 


U 140-30 Milner Ave., Scarborough, Ontario, Canada М15 3R3 


1-800-387-5126 


CANADA1 -800-387-5245 


4 


SHOP IA: LA ASK 


The CID Home Machine Shop 
Designed in USA by Shoptask 


т L] i " 3 Versions to Choose 
T ‘Sigal CNC Capability 


3 Axis Power 
Feed Available 


12 Month 
Warranty 


s. PR 


All Tooling 
Available 


17° Swing 
11 x 18 Mili Table 


а н 
1-800-343-5775 FREE BROCHURE 
DEMAND THE BEST 


SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 
| SINCE 1881 


BUILD YOUR OWN CONCRETE 


WATERFALL 


ANY SIZE INDOOR OR OUTDOOR 
WITHOUT ROCES OR BOULDERS 


BEND $12.85 FOR COMPLETE 
INSTRUCTION BOOKLET 
ALLOW 4-6 WEEKS 


TOON CITY 


a *No Electric 
needed 
* Reliable 
ты * Quiet i 


Lehman's, Dept. 1-GDH Box 41 
Kidron, OH 44636 (216) 857-5757 


DO IT ALL YOURSELF | 
САЛ your cwn plywood connectors 
nbs and panels, and build this 
beautitul dome in less than 
2 weeks for $450 
Use for Ga Workshop or make 
into Guesthoose. Select larger size 

and bulld a Dome Home 
Por 27-poage inatnactioón book 
send &7 fo 
KEY DOME. Depi. PSIHE 


Fok 26 еАбү 
WAYS to VeLp 
SAVE THe 
CATH CALL 


|-800-4+88-8887. 


| = 


TT RUE Fs in- 1" 


n а, 


TE 


am | =< 
dl 1 


і 1 і | | 
| | | 7 | А j | a а — 
(| | | 1 1 Г | 1 5 ` . Ы 
| | | | B | 7 E | 1 | ا‎ г B i 


L Ны 


Takes "^ m of DOIS your rane Rela 
trimmer and small-wheels rotary mower! 


‘The D i ] р, e Т Y TM n L LE UN 0 DW ER 


LR 


rolls "lig ie asa denen 


1(800)652.-3344 


So, WHY HASSLE with ү ry ie Please rush FREE DETAILS of the кеа) 


MER/MOWER including prices and s 
hand-held trimmers or small- Ton Tor Manual, Electric-Starting, PRO and Com- 


wheels mowers? Please call E Models and "Off-Season" Savings now in effect. 
TOLL FREE or mail coupon at ^а" 
right for FREE DETAILS {Address = = 


TS DRO Iy 0 0 
about the Lege spat Ле DR® To: COUNTRY HOME PRODUCTS®, Dept. 38406 
TRIMMER/MOWER! Ferry Road, Box 89, Charlotte, VT 05445 


You Can Drill Your 
71 Own Water Well! 


During more than 30 years in business, опе of the most common 
statements we've heard from our customers has been, "You 
know, | never even thought about drilling my own water well 
before | saw your ad. Then | thought there was probably no way 
I could doit myself. But, I decided to check it out anyway. Now, 
I'm really glad | did!” 


" | i № The benefits of drilling your own water well are so 
а ie numerous that we simply don't have room here to list 
gaan | them all. But, by requesting our FREE information 
packet, you'll soon see why thousands of 
homeowners are glad they checked it out. 


Call Toll-Free 
1-800-333-7762 


(Ask for Operator 7498) 
Also, ask about our "How To..." videotape! 


Or Clip Coupon and Mail Today! 
шин шин — Dn M mM M B ШШ 


т Anderson Road 
FREE!1 How to ; Drill Your Г (О YES! Mail tome ће FREE INFORMATION PACKAGE 


Own Water Well ! iir yae ode HOW on Youn Ow 


is a fully-illustrated guide that shows i 

you how to get all the pure, fresh, [к 

chemical-free water you'll ever need. 

Also, for only *10 (plus $3 S&H), you 

can see the complete drilling of a well = Address 

from start to finish! This 20-minute, full- 

color tape shows every step of drilling „ City/State/Zip 

a water well. The *10 is refundable with 

the purchase of a drill. Phone(musthav ^ 6 1994 DeepRock 
= a سے‎ Шш шыш шыш шын шыш шшш шыш LL. 


|l e US CHP, Inc. = = = 


on two BIG WHEELS! Peri 
‘TRIMS far easier, better, Sedem 
more precisely th mowing and | 
hand held trimmers : trimming 
Plus, M ti around smaller 

| деен АН ios whole properties, vacation 
lawns (even wet!) to homes, etc... and 
tough, waist- high for finish-up 
growth with ease! mowing and 
‘Rocks, roots, trimming after 
stumps, etc., do it riding mowers 
no harm because on larger parcels. 
the "DR®" has A delight for 
no e blade Р. anyone to use! 
to benc € 
or dull. Toc. FREE 


Popular 


Science. 


NOW! Galaxy of Savings 


GET RID OF ENDLESS 
MONTHLY EQUIPMENT 
RENTAL FEES! 
Owning your cable 
equipment saves you the 
high cost of monthly rental 
charges, and gives you 
A. complete control of | 
your TV. 


H3 sJERROLU 


We have the Best i 


CONVERTERS & 
DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle • Hamlin * Tocom 


] 800 624-1150 


& Pid سے سے کے‎ 
$ ic -€— 
um B 
й 
r 


Member of 


National Consumer 
M D 7 / г Cable Association 


875 5 fend Street * Omaha NE 68114 


Order your FREE catalog з today | 


* Descramblers 

* All Makes & Models 

e Quantity Discounts а шас. 
e 30-day Money Back Guarantee *Best Warranties 


Show Time Cable COD 
643 N 98th St STE 260 MasterC ard 
Omaha, NE 68114 


1-800-643-4258 


Discover 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 

WV uc Streaks, jitters. This is caused by copy protection jamming embedded in 

rE ue the video. The MVE2000 will spot and completely eliminate Macrovision 
(1 and all current copy protection giving you a crystal clear picture. 


Guaranteed - 1 year - 30 Day Money Back 
МЕРЕС. po Eliminates all copy protection 
E ا‎ * Works on all TV's, VCR's, Beta 

ў * Completely Automatic no adjustments 
* Digital state of the art 


1-800-967-2603 


INEZ i d 95 


MVE3000 - "$69. g5 
with AC power 
MESHE 599. 95 
with Ө volt & AC power 
Add 56. 00 SH 
We ship retail orders 3-day 
| select services г  -" 


AME RICA | 
e 


es mm 


112 © POPULAR SCIENCE JUNE 1994 e кә, 


Visa ê Amex | 


Distributors Unlimited * 643 N. 98th Street, STE 254 * Оны NE 68114] 


Classified Opportunity Mart 


ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cedar Park, TX 78613 


The Amazing Mini V. 2S 
Build With Bike 


|А Three For Only $19.95. To Order 
Send Check or MO. Visa, MC Orders 
Send Details Or Call 904-854-8324. 
Satisfaction Guaranteed or Money Back. — — 

Send to:BIKECAR CORP. Plan Dept. 
PO Box 72, Ocala, FL 34478 


TRUMARK? ^" 


225 Yard Range folding slingshot s stores 
ammo in handle. Includes 70 rounds of 1/2" 


white Tracer® brand marbles, and extra | 
| band assembly. Post.paid | 


$15.00 tota! 


TRUMARK® T 
SNAPSHOT brand 
Rubberband Gun shoots 6 $ 
shots in rapid-fire action. Long12" 
barrel snaps bands up to 30 feet. ت‎ 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS 


: 1 800 878-6272 


N 
[^32 tons ot years of AAA croi 
"OVERNIGHT™.100% Legal 1014414 
i Gold (PS) 


To advertise in this sectior 
call Randi or Paul 
800-445-2714 


in kit form. 


Informative, 

Entertaining 
$9.50 

tend check or mo 


| papable m 
| THOMAS LEMIEUX Р.О, 430491 Big Fine Key, FL 33043-40491 


21 South Main Street, P" 


COMPUTER CONTROLLED | 


AXIS G MACHINE 
for less than $300. Machine CAD 

L А , fears, threads, engravings 
"p &nd more. Learn the principles of 

MEN precision motion control. Plugs into 

Hid the printer part of a PC compatible 


_ A BUILDING THAT CAN 
а... а 


| [t in ш. 


STEEL 


ge Factory Direct But ure ESL 


20x32 25x48 AL 
| 35х56 • 502124 (== Y 
000-038-4606: 


5 


Popular 


science 


WE DARE: to mm a more intense experience than a. 
SportSub dive. This is not a “wet sub". No | 
YOU dive gear is worn. Take your friends for 
| AL 


E dollar mone order or Visa only. 
‘aaa Intemational VentureCraft Corp. | 
= 1225 E. Sunset Dr. Suite 500 

7 Bellingham. WA. 98226-3529 

~ Orderline or Fax: (604) 436-5657 


| BUILD YOUR OWN 
TRI-LEAN CYCLE BIKE 
When vou lean, the rear 
turning mechanism 
stirs to your 


" TRI-LEAN. 
It's fun to 

Easy | 
to build | make and 


fun to 


plans only $15.95 ride. 


Send check or money 
order to: 
TRI-LEAN CYCLE, 
| Р.О. BOX 881, 
EUSTIS, FL. 32727 


| * CABLE T.V. BOXES - ALL TYPES : 
* LOW PRICES - DEALER PRICES - 


ACE PRODUCTS 
-800-234-0726 


YOUR OLD KNIFE SHARPENER JUST BECAME OBSOLETE 


» SONEW 
REMARKABLE "зи EDGE 50 SUPERIOR 
Lus SERERE ‘IT'S PATENTED 


USA B. E WORK 
“GUAR: ANTEE- + Co Ln 
pura in Ki 


IDEAL FOR au ш CRAP 
Sond $0.95 PPE to: Mardon Mfg 
F.O. Box 152763 San Diego. CA. 92135-2753 


Classified Opportunity Mart 


13-FUNCTION POCKET 


SURVIVAL TOOL 


OOO 
EG. 539-99 
REG AS ONLY 


2- 
Plus $3.05 Shipping 


13-FUNCTIONS 7) Screwdriver 
1) Mini-Screwdriver 8) Regular Pliers 
2) 2) Phillips Screwdriver 9) Wire Cutter 
3 Small Screwdriver 10) Punch 
) Fish Hook Remover 11) Fish Scaler 


9 Needle Nose Pliers 12) Blade 


Bottle Opener 13) Can Opener 


|For immediate delivery send check or money order to: 


| RDS C< 
1156 Colony Ln., Manalapan, NJ 07726 
CHAR 


‘Satisfaction Guaranteed = 


Money Back baretit 


11-800-535-1843 


LOWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 555 SAT 10-2 CST 


Plaasa Гауе MODEL used in your area whan cai ing 


Call us Last CNS Concepts Inc 


PO Box 49503-PS 
and $ave ! MPLS. MN 55449 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


| ТКА 


* ONE YEAR WARRANTY ON ALL 


PRODUCTS IN WRITING! 


ж BUY 2 SAVE 10% ON SECOND 


UNIT. 


* EASY TO INSTALL INSTRUCTION 


BOOK WITH EVERY ORDER. 


ELECTRONICS * FRIENDLY, COURTEOUS 


SERVICE. 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-Day No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


“WATER BALLOON LAUNCHER 


13218 Jessica Dr., Spring Hil, FL 34899 1 HT 


М 


| Mid s when you can buy for less 


CABLE TV DESCRAMBLERS 
CONVERTERS 


AT UNBELIEVABLE PRICES 


JERROLD 
cg x ғ One Year. 
IONE Warranty 
PIONEER 
SCIENTIFIC 


ATLANTA 


Converters as low as 


$59 
call 1(800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 МО NY SALES 


CABLE DIRECT 


Mow you can tune-in to your 
favorite cable TV programming and 
SAVE $100's - . EVEN 51,00- | 
on premium 
CABLE TV 
EQUIPMENT 


Converters = Descramblers = "Fineas 


MODERN ELECTRONICS 
1 -800- 906- 6664 


AMAZE YOUR FRIENDS!! 
Shoot ball hundreds of feet in the air! Great 
at parties, picnics, for fun, or just for the boom! 


co 


Three sizes available: 
SOFT BALL 
TENNIS BALL 
RACKET BALL 
SEND TO: 

MASTER PLANNERS 
PO BOX 1563 
_EASLEY, SC 29641 


PLANS $5.95 EA, | MUST 
FOR $7.95 | BE18 


TWO MONEY 
SPECIFY SIZES _YRS. 


GUARANTEE! 


a Parts Kil talis . eat to Build 
. TEN TM ii lbs. 


EAN | 
d JM DEAS P.0 Box 16159 


Dept. P. Columbus, OH 43216 
MC / VISA | 


ONE or THREE-PERSON 
Three Sizes: 
, 90yd- $10.00 à; 
E 120 yd - $12.00 Lae, 
150 yd — $14.00 
VISA Миа. Сме Mendy Orde - Ne COD 


Bore pot deeem мей Morey B Bach Gua antes 
C. X. BLASTER CO., INC. 


ELECTRONICS 
CABLE TV 


Converters & Descramblers | 
*Tocom * Oak | 
* Jerrold * SA 

* Zenith * More 


ооган unbearable, monthly | | 


COMQUES T 


Argo 8x8 & 6x6 are the most popular light 


at Mul ți- Vision? amphibious off-road Venice n the world. 
: 1 | For the dealer nearest y 
6108 077. КТ Al ] call TOLL FREE 1-800-561-9508 


POPULAR SCIENCE JUNE 1994 • 113 


Ext. 
227 | DIR 


CALL Toll Free 1-800-932-9344 
203-781-8000 
ERI . 203-781-8005 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


| 800-841-7835 


== 


We offer a full line — a 


Panasonic, Cable TV Converlar 


VIDEO STABILIZER 
Allows you to copy movies protected by 
Moorovision and other copy protection sys 
tems. Metal cose м Pe battery included. 
Optional AC adapter £5 


| CALL 800-487-2225 |. 


Gault, Inc. 


1-800-A-WIRE-4-U 


Plazac Sales, Inc. 294-7348 


JERROLD PANASONIC SA'S ETC 


CABLE TV CONVERTERS PLUS 


* Special Dealer Prices! * Compare our Low 


Retail Prices! «Guaranteed Prices + Warranties! 


*Orders shipped immediately! C.O.D. 
* WE'LL BEAT ANY PRICE * 


Sorry no S.J. sales. Dealers Wanted. 


CABLE TV 
DESCRAMBLERS 


onverters & Accessories 
SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to 
own your cable equipment 


to access all premium and 

basic channels. We offer 

the lowest prices on all 

major brand names 

including Zenith, Jerrold, 
scm Atlanta, Tocom, and Pioneer. FREE 30 
day trial period and one year warranty. So, if you 
are tired of paying the rising cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 


800/334-8475 


AMEX/VISA/MASTERCARD/COD 
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6325-9 Pally of Fuss Rd. Sate 310 Ealiegh, NC 27415. | 


STARTING AT PROTECTION FOR: 


Cars, Trucks, RV's, 
|$ 199 


Boats, Docks, 

Motorcycles, Hot 

Tubs, Pools, Paintbooth, Concrete, 
Workshops, Gov't and Industrial 
Contracts, Sandblasting, Camp or 
Temporary Shetter, Walkways, and 
More! HEAVY DUTY Steel Frame. 
Durable Dupont® Cover with 
Zipper Door. Sizes Available from 

5' to 60° Wide, 30' High, Any 
Length. Withstands High Winds, 
Sun, Sap Heavy Snow, 
Assembles and Anchors Easily. No 
Property taxes or permit required, 

| Covers last ир to 20 Years. We 
И Ship to Your Door! CALL NOW! 
LA DEALERS & EXPORTERS WELCOME! 


BUY FACTORY 
ECT AN 
OPEN TO THE PUBLIC 


D SAVE! 
INSTANT GARAGES 
_ ALL WEATHER SHELTERS. 


Lawnmower Hard to Start 


£3 awnmowar 
€ Attachment 


ЭЧИ! your lawnmower instantly 
trains out s die Іам reroute m eng 
ha ay to start, AT 


Send $9.95 PPd to Mardon ifa. 
Box 152763 San Diego, CA 92195-2763 


T.V. BOXES 
| CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 
FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 


Lr. Lauderdale, FL 33334 [imm 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max | 
6 wheel drive Al V 


Amphibious , 


| (21-years-old and over, Please) 


Call Toll-Free 1-800-255-2511 


(From anywhere in the L.S. or Canada) 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY | 


1994 Gulf Breeze UFO's Video. 2Hr. $50: Jim 
Gialpis,50 Sleepy Hollow, Niantic CT 06357. 


BACKYARD 
Plans. Includes converting cars to alcohol. 
$9.95. HomeGen, Box 815, Pleasanton, CA 
94566. 


FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD SCI- 
ENCE! ADVENTURES UNLIMITED: BOX 74, 
KEMPTON, IL 60946. 


FREE ENERGY! Fuel-Less Motors and Gener- | 


ators! H&A, R2EPS Bowling Green, 
63334-9350, 


MO 


FREE HYDROGEN FUEL & OXYGEN from 
Water. Generator uses Solar Cells. Plans and Kit 
$15.00. Prairie Power, 1331-194 South Park 
Village, Edmonton, AB, T6J 5MB. 


FUEL-LESS random molecule engine! Informa- 
tion $3. FREE POWER: Box 39, Clyde, Alberta 
TOG-OPO 


b 


| DORAN MOTOR COMPANY | 


SOLAR ALCOHOL REFINERY | 


` ALTERNATE ENERGY 


HYDROGEN FUEL CELL KIT. $149.50 + $5.00 
S&H, Infopack $2.00 WARSITZ ENTER- 
PRISES. P.O. BOX 3555, San Jose, CA 95156 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Easy Plans. Free in- 


| formation. ABCO, Box 306-56, Seminary, MS 


39478 


RENEWABLE FUEL PRODUCTION TECH- 


NOLOGY. Tried & Proven, Low Cost, Tax 
Breaks. Latest Information & Many Contacts. 
Send $10.00 to Fleetfoot Fuels. 77 S. Royston, 
Eaton Rapids, MI 48827. 


SOLAR Powered Products Catalog $5, SUNIX 
CO. PoBox 3889-PS, San Rafael, 
94912-3889 


CA 


ARTS & CRAFTS | 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Han over, MA 02339 


Transfer Paper for Artists and for Pattern 
Tracing. 8 1/2 X11-20 sheets per pad- 3 pads 


| $9.00 plus Postage $3.00. Artifax Inc. Box 394, 


Arvada, CO 80001. 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY” GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, 
19250, Jean, NV 89019. 


| AUTOMOBILES Р 


CAR ALARM. Under $20. Easy how to build 
manual. Guaranteed. $9.95 А.Н. Alarm Sys- 


| tems. 1785-F Queen Street. East Box 104. 


Brampton, Ontario L6T 453 


20 PROJECTS Of PVC PIPE 


DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 81761. 


ELECTRIC CARS, GO-CARTS & SCOOTERS 


Plans, Videos, Motors, 
Controls, Instruments, 
Kits & Complete Vehicles 


package $39.95 


6200 SUNRISE MEADOWS LOOP 
RENO. МУ 89509 USA 
(702) 355-7356 = & 


i Тре DON GUAR ANT 
OVERSEAS ORDERS ADD $5500 


GOVERNMENT SEIZED Vehicles from $100. 


Fords. Mercedes. Corvettes. Chevys. Surplus. | 


Buyers Guide. 805-962-8000 Ext.S-20025 


Subscribe Today! 


World's largest collector car 
markerplace 

ver BOO pages each month 

filled with thousands of aula 

for old cars, parts, services, 


supplies, Коога ы илге, 
‘ected [ricit Сат : 


NIME ( n ISSUES 


(Ee туш 


$43.50 in Canada. 

OST included. U.S. funds only 
Vermont residents add 5% sales tax 

Call 1-800-227-4373, ext. 550 or 1-802-442-3101, ext. 550 

to use your MC/VISA, or send payment to: с 

Motor News = 


P.O. Box 100-811711, Bennington, Vermont 05201 


Box | 
| |An Affordable, Personal 


AUTOMOBILES 


FUEL ATOMIZER 2000. Famous, small an 
doubling gas mileage for many. Save gas am 
eam money. Costs less than $150.00. Gua 
anteed. Free Information, call: 800-647-1771 
WYOMING INSTRUMENTS - A NAME TO BE 
TRUSTED. 
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CORVAIR 


Over 10,000 new, used & 
ex mds. performance parts in our 
500 pg. illustrated catalog: 


d Rushed - $4.00 (in U.S.A.) 


CLARK'S CORVAIR PARTS,INC. 
Rt 2, Box PS, Shelburne, Ma. 0137 0 
(41 3)625- -5776 


Lj i l1 ALIE da L ÀJ mà niae a Sede PERS END шыг 
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VAPOR CARBURETOR TRIPLES MPG. Fre 
information. H&A, R2PS Bowling Green, MC 
63334-9350. 


AUTO SUPPLIES & EQUIPMENT 


ALTERNATOR Generator Rebuilding Book 
Price: HV Technologies, 7505 Barkentine, La: 
Vegas, NV 89128. 


AVIATION 


AIRBOATS - Hovercraft - Airdrives. Propeller 
Engines, Plans. Catalog $5.00. Arrowprop, Boj 
610P, Meeker, OK 74855. 


НЕЦ ІСОРТЕА 


Башту Gil in One Wisi - Comsa Ён 
Ё# тайт Mag Speed - o Anpa 


T Questions or 
Customer Service 


(816) 637-2800 


| Re volution: Heücopter Cor 
05 PS W. de P. TILLES 
| | Ex Spr a "MO eed 


BOOMERANGS! HI -TECH DESIGNS. Amaz 
ing Science Project Fun...Returns! FREE Cata 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


MIN III нЕШСОРТЕЕ £ 
"тп By hwant pas і ы кр == 
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bx 


79 аута & D ia -— 
| PLANS $15 JE ME B. rt ^m x. 


71 
pu Ar See niu] 
j-EY ENGINEERING Box 1675. Stafford. Tx 77477 | 


HOMEBUILT HELICOPTERS 7 models, kits 
‘plans. Information $5.00. BW Rotor, Towanda 
KS 67144. 

HOMEMADE JET AND ROCKET ENGINES 
Catalogue $2. 12 Orford Avenue, Warrington 
Chesire England, U.K. 


„ЫАМ HOMEBUILT HELICOPTER 


Tintest A true one-person падре 


fo Sune ppiiton-engine 
roofer ever 
a Combes one person 
»Caonbeslored anywhere 


| G-1 Construction Plans: |5 = 
Only „бам 


| 
pedo m st, Fa 


LEES AX EE E " 
ete Pera 
VORTECH 

PO Box 811-4 

Fottston, MD 21047 


Orderline 


a WI 
1-410-583-6346 


CAlALOS ONU: agis Е 


YOU "CAN" BECOME A PILOT! illustrate 
How-To book reveals time- money saving tips 
flight scenarios, aviation facts, more. Flyin 
offers fun, excitement, adventure, careers. Joi 
the “doers”. Send $12.75 today! STANGE 
AVIATION, 1034(12PS) Riverbend Drive, Hart 
ford, WI 53027. 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
Worth Myrtle Beach, SC 29582. 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. 800-852-9545 SPI 


FREE CATALOG. Brew quality beer yourself 
easily. Call Windriver Brewing. 1-800-266-Hops 
24 Hours. 


MAKE YOUR OWN LIQUOR! Complete blue- 
prints for an alcohol still. Includes materials list 
and recipes. $22.95. Kelley Engineering. P.O. 
Box 415, Prattville, AL 36067 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
isa/Mastercard - (816) 254-0242. KRAUS, Box 
850-N, Independence, MO 64054. 


BETTER HEALTH 


ERBS- YOHIMBINE, PAU D'ARCO and oth- 
ers. Catalog $1.00 (refundable). Jude Herbs, 
Box 563Р5, Huntington Station, NY 11746 


LOSE 12 LBS. IN 7 DAYS on our 10 Hour 
Chocolate Wafer Diet! Send $1 and a Large 
S.A.S.E. for Sample and Information Package: 
Nature's Secret, 35 Curtis Ave. Wallingford, CT 


$10.00 "EZ", PO Box 2132-S, "Imperial Beach, 
CA 91932. 


BICYCLES _ 


Ф 


ТОР RATED ACVCLUNG 5 
.. BUVER'S GUIDE, 4/93 

= a Children, Touring or Utility 
« Brakes & Jogging Options 

FREE BROCHURE 
800/747-2407 
517 N. Link Lane 
Fort Collins, CO 80524 


p 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY, 
- FIBERGLASS -- SUPPLIES -- 250 DESIGNS 
- B'I70' -- Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies — CATALOG -- $2.00. BOOK "Amateur 
Boatbuilding” -- $6.00. CLARKCHRAFT, 16-7 
Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/PS3, Bellflower, CA 90706. 310/630 6258. 


MERCURY - FORCE - New 1992 Outboards.. 
We ship. $2,00 Handling. Scott McCulloch parts. 
Electra, 610 Merrick Rd., Lynbrook, NY 11563 


BOOKS & PUBLICATIONS 


3D Photography with YOUR 35mm!! Manual 
$8, with Viewer $20.00. РІ.Е.30, Box 14146, 
Huntsville, AL 35815- 0146. 


COMIC BOOKS- COMIC BOOKS. 1,000 New 
Comic Bokks Each Month. Send $1.00 For Price 
List To The C. Club, 14870 Granada Ave., Suite 
325, Apple Valley, MN 55124-5514 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantagé Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001 


Stone moving secrets revealed by engineer. 
Booklet $6.95. Send check or money order 
Mirand Enterprises PO. Box 160 North 
Bloomfield, Ohio 44450 


SAVE MONEY- EAT BETTER: Complete 
lanalysis of food purchasing decisions. $5.00 
New Millenium Publishing, Box 1164, McMurray, 
PA 15317. 


* SCIENTIFIC BREAKTHROUGH * 


MAKE YOUR OWN GOLD 


(AS MUCH AS YOU NEED) 


= a PE y step-by- y бөрү, in making GOLD, other 
” PREC CIOUS rths at home or in simple labs from 
materials vire at HOBBY SHOPS or chemical supply stores. 


"i est pan уи conducted at major UNIVERSITIES and 


private LABORA 


* Learn the TRUTH! A а EXPERIMENT proves it works! 
* Special interest for students and scientists, dealers and investors in 
precious metals, and anyone interested in how the earth was formed. 


$69.95 + $3.50 shipping/handling--30-day money back GUARANTEE 


Discovery Publishing. 


PO Box 67. Westboro. 


WI 54490 


800-689-7780/ 715-427-3680 


WHO ARE YOU? Find out in "The Light" 
inspirational respite. Send $6.50, Box 11089, 
Rancho Santa Fe, CA 92067 | 


BURGLAR/FIRE ALARMS 


DOOR ALARM: Loud, Pulsating Shriek Scares 
Off Intruders. Home/Travel. Send $18.95. Ho- 
gan Imports HC1 Box 330 Saylorsburg, PA 
18353 


BUSINESS OPPORTUNITIES 


$10,000 Monthly Taking Easy Snapshots! No 


Experience. Photopro, 1611 Crenshaw #2355, 
Torrance, CA 90501. Recorder Info: 


310-549-0997. 


REPAIR CRACKED WINDSHIELDS. 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103га Ave. * Ft. Lauderdale, FL 33351 


$1'000s WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 215-PS, BROOKLYN, NY 
11204. 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOWI.. FREE packet! 
MESA-L1, Box 4000, Cordova, TN 38018-4000. 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


CASINOS Don't Want You To Have This FREE 


Brochure About BLACKJACK. 810-362-3061. 


|. $ 5000 PLUS MONTHLY $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILIT Y CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
Е FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 * AURORA, CO 80046 


#1 MONEY MAKER Spare Time! No selling! No | 
inventory! Publicly documented seven week | 


519,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS6 


| SW5th Street, Grants Pass, OR 97526. 
Pyramids, Stonehenge, and Easter lsland. | 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


BUSINESS OPPORTUNITIES 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Ameriscrap-P S684, 
Alexandria Bay, NY 13607-0127 


$300.00 PER DAY just mailing letters! Details 
$1.00 (cash) Moneymakers/S, Box 32368, 


| Palm Beach Gardens, FL 33420. 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn, Patented 
Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


$392.00 from sq.ft. plywood.(HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, РОВ 859, Bridgewater, MA 02324-0859. 


DELAWARE INCORPORATION $195 inclusive: 
(800) 800-8881; fax 302-368-1059; SIMILEX, 


INC; also Eastern European business services. 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


| САТСО MFG. CORP. МАМІ, FL 800-869-6338 


| $40,000 ON 1/3 ACRE! New hydroponics - 


inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 

CREATE YOUR OWN PROFITABLE JOB! 
MAKE EXTRA MONEY! New Report shows you 
150 ways - guaranteed! $7 postpaid. Order 
today! Financial Opportunities, Dept. PS1R, 651 
Mount Pleasant, Toronto, Canada M45 2N2. 


Distribute unique electronic product. Man- 
ufacturer, Box 28307, Kenneth City, FL 33709. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 


Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 
EARN AMAZING PROFITS! PERSONAL, 


HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


Earn Royalties from products used by virtually 
Every household in North America. Send $3.00 
PSI 17610 Drummond Dr, Tinley Park, IL 
60477-7346 


BUSINESS OPPORTUNITIES 


EXPLOSIVE 900# OPPORTUNITY! $15,000.00 
MONTHLY EARNING POTENTIAL. No invest- 
ment. Details: BCD, Box 820562-S, Vicksburg, 
MS 39182. 


Free ссі, а: Books, kits. Univer- 
sity Publishing POB 1071, Provo, UT 84603 


FREE! Turn Any PC/ Modem Into a Money 
Machine Free Report: 1-800-221-3813 


GET WEALTHY! Amazing secrets exposed! 
Complete moneymaking package! S.A.S.E: 
PTLS Box 794, Manchester, CT 06045-0794. 


GOVERNMENT GIFTS! You/ your business can 
recieve $1000's! UTC 6488 Avondale Oklahoma 
City, OK 73116 


HONEST $50 PER HOUR with your PC. Be your 
own Boss! No experience necessary. $1.00 and 
SASE to Erudition, Dept 1003, Box 17e, Oakes 
ND, 58474 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


VENDING MACHINE Insider Secrets Free 
newsletter tells all you need. Call 800-221-6066. 
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EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. ' 
Learn how a 3 minute repair can earn 
you $1200/week!. 


CALL NOW! 


1-800-695-6224 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 : 


ee ee ni n omn aun i p ا‎ m m i D 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. C2696, Woodland Hills, California 
91367. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS694, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 
home business without experience or capital. 
Free book. Mail Order Associates. Dept. 448, 
Montvale, NJ 07645 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE homemade "how-to -opportunity" book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77548. 


MAKE MONEY taking pictures. Free informa- 
tion. Camera Ventures, Box 771, Lamarra CO 
81052- 20771. = 


MAKE SIX FIGURE INCOME in 120 ps 
GUARANTEEED or money-back. $5 to: Barry 
Biddle, PO Box 65365, West Des Moines, ІА 
50265 


MILLIONAIRE'S WIDOW REVEALS Husband's 
Moneymaking Secrets. FREE Manuscripts, Box 
2355-86, Redwood City, CA 94064. 


| NEED MONEY? Free Grants. Signature Loans, 


Free Foundation Money. Sources: Box 5529-Y X, 
Diamond Bar, CA 91765 


NEON, Course With Free Video! Tells How, 
Neonix, Box 5039, Falmouth, Virginia, 
22403-0639. i 


NEW 2000% PROFITS --in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P6), Memphis, TN 38186-0586. 
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CABLE EQUIPMENT 


BUSINESS OPPORTUNITIES 


|| Save 5100's 
*Al| makes and models 
* Years of customers 


L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. | 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 


complete satisfaction 
"Quality Equipment 


PIANO TUNING PAYS: Learn with approved «Shipped within 24 hrs 


home study course, Diploma granted. American 


Tuning School, 17050 Telfer Dr.. Morgan Hill, СА 


95037. 


HECORD VIDEOTAPES - At Home. $5,000 


Monthly Possible. No pornography. Free Details. | 


Write: CMS Video Company, 210 Lorna Square - 
#1635, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


Recycle Metals. No, Not Beer Cans! Easy 
$458 weekly! Free information. Hornsby, Box 
681804, Franklin, TN 37068-1804. 


SPARE TIME FORTUNE in Vinyl Repair. Huge 
demand. Exceptional profits. Everything sup- 
plied. Details free. VIP, 2036 Montrose, Chicago, 
60618. 


TRAVEL AGENCY START YOUR OWN $3870 


hours. Limited computer offer. 


BUY IT WHOLESALE 


FINALLY! AN AFFORDABLE, EASILY IN- 


STALLED, COMMERCIAL QUALITY, TA- 
PERED ALUMINUM FLAGPOLE FOR RESI- 
DENTIAL USE! 
1-800-279-FLAG. 


арапеѕе Soaking Hot Tub 


FREE BROCHURE 


Use indoors or out. Wholesale pricing 
For Free lit.. contact: 
Old Faithful Hot Tubs 


8 WIN... 131 Wallace Av. Ste 6 
ul HI, «Downington PA 19335 


MUTT THe (610) 873-7725 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 
51488-Y, Ontario, CA 91761 


` CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock! COD orders only. 1-800-995-1749, 


CABLE DESCRAMBLERS, test turn -on kits. 
No smoke, no mirrors, just low prices! Call 
everyone else, then call us for the best price. We 
pay cash for cable equipment. No Florida sales 
(305) 425-0751. 


x CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 


1 YR. WARR. FREE CAT. 
LOW PRICES • AVOID RENT FEES 


1-800-243-3967 


SKYLINE SYSTEMS, INC. 


114 5. Euclid Ave. 
е 5 


али Park Ridge, IL 600 


Cable /Satellite Descrambler actually "cleans" 
all picture distortions GUARANTEED. Send 
SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. 


CABLE Test Chips. Puts cable box into full 
service mode! $29.95 to $59.95, 
1-800-452-7090, (310)902-0841. 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Моде, 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 


ZENITH; REMOTES $10. NE ENGINEERING | 


(800) 926-4030 
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| INC. 1-800-815-1512, 233 North 48th, 


1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


CABLE TV CONVERTERS. Jerrold, Zenith, 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us the advantage. 
Visa/'MC AMEX C.O.D. Advantage Electronics, 
Іпс., 1-800-952-3916, 1125- Riverwood Dr., 
Burnsville, MN 55337. 

E 


---------== 


CABLE TV 


| DESCRAMBLERS | 
| CONVERTERS | 
| ACCESSORIES | 
SAVE SSS DON’T RENT 


30 DAY MONEY BACK GUARANTEE | 
PANASONIC, OAK, JERROLD, 


PLUS MORE!!! LOWEST PRICES!!! 
| AA Electronics 


ICALL 1-(800)258-9512! 
L =l 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific, Atlantic, Zenith, & many others. "New" 
MTS stereo add-on; mute & volume. Ideal for 
400 & 450 owners! (800) 826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV CONVERTERS & DESCRAM- 
BLERS. Wholesales welcome! Call today for 
free catalog! PERFORMANCE ELECTRONICS 
Suite 
MBE, Lincoln, NE 68504-3512 


Converters 
Universal 
Remotes! 


BEST cii 


Compatible with any VCR, TV, 
descrambler or converter. 


Quantity discounts available. 30-day 
money-back guarantee. Call for free 
color catalog on other CATV prod- 
ucts and low-price guarantee. 


ePanasonic SA & more 
eParts & Accessories 
eRemotes eConverters 


NOVAPLEX $$ 


8818 Bradley Ave, 
sun Valley, CA, 91352 


Î ZENITH, SCIENTIFIC ATLANTA | 
NO ARC BOND. Information. 800-926-5600 24 | | | 


*Free catalog 


CABLE TV DESCRAMBLER Kits from 29.00 
Free Catalog 1-800-886-8699 M&G Electronics 
Inc., 2 Aborn Street Providence, RI 02903. 


| (CABLE T.V.) DE-serambling Turn- on chips! 


| Tocom.. Zenith.. Pioneer.. 


| (Video), Easy to install in your converter! NEW, 
rio soldering injector kits. In stock now all major 
brands, money back guarantee. Call the Pro- 
fessionals (1-800-800-8532). TAZ Electronics. 


Cable TV Descramblers Converters Combos. 
We'll Beat The Competition. Call Universal 


| Sales 1-800-647-2371 


CABLE T.V. EQUIPMENT 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 

30 day money back guarantee 

y Test Aids Available 

Visa/MC/COD 


NEW TRONICS 
800-256-2880 


CABLE TV DESCRAMBLERS --- NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping - All Brands. Call: V.C.. 
1-800-677-0321. 


PREVENT DESCRAMBLER DAMAGE-- 
Snooper Stopper Data Blocker $34.95 VCI 
(800) 925-9426. 


Cable TV 
DESCRAMBLERS! 


WE CARRY A COMPLETE LINE DF ALL MAJOR BRANDS 
INCLUDING TURN-ON CHIPS. WE HAVE THE LOWEST PRICES! 
e CATALOG 

AVAILABLE 
OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS 


umen 
FISA COD 
ems 


CABLE sm TH \ 


FA SEIN ATINGJN ЕМВ ај 


JK REV EAST ALES 


t | q+ IM Se et l 
TOPIC. COVERED INCLUDE 
NHARTION PROM THE CABLE COMPANIES? 
GETTING THE ОНТ DOA Mich SIDELINES 
WHOLE, ALE OUTLETS REVEALED BUY WHEE THE OF ALES Du 
| TURNON CHIPS а IMETROCTIGNMS FOR EVERY KIND. LEGAL ALE 
HOW TO BECOME A DEALER: AND MUCH MORNE! 


Iie INET 


Get This Book Before fhey Ban itl 


ONLY '19^ „ш Ф 


Pius Жой М 1-800-618-7450 


one Jd 


Revolutionary Technology: Universal Box Works 
On Jerrold Or Pioneer Systems 
1-800-676-6342. 


Scrambling News. Technical info on cable and 
satellite descrambling. No equipment sales. 
Free Catalog. Voice/Fax (716) 874-2088. 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than 512.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. Box 
669, Seabrook, Texas 77586. For C.0.D's 
1-713-922-3512 Any Time! 


| SUPER CABLE TV "TURN- ON CHIPS". Pro- 
vides Full Service Activation. FACTORY DI- 


RECT!! Instructions! Jerold.. 
Scientific Atlanta. 


MASTER COMPONENTS. 


Excellent 


CALL NOW!! 


| (800)233-0570. 


TV CABLE/SATELLITE ("GRAY MARKET 
DESCRAMBLE EXPOSE, 160 pp., illustrated 
with vendor lists for chips, parts. Law, coun 
termeasures, much more! $23.75 +$3 s/h 
Check/MO to’ Index, 3368 Governor Dr. Ste 
273-A, San Diego CA 92122. Credit cards оп 
800-546-6707. Free catalog of “insider” book: 
on scanners, cellular, credit, eavesdropping 
much more. 


CAMERAS & PHOTO SUPPLIES 


REVOLUTIONARY NEW CAMARA. Take Fou 
Successive Action Pictures On One Film Frame 
$12.95. No Coast Trading Co. PO Box 25451 


| Tempe, AZ 85285-5451 


POLICE--FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS 
DENVER, CO 80219. 


, CLASSIC CARS 


BATTERY 
MASTER SWITCH 


Patent Pending 


Can fit post, 
lug or side 
terminal batteries 


Disconnects all electrical circuits with a simple tum 
of the knob. Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries, 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 


потоа slog to stop theft and 
unauthorized operation, g ( 
„514 99 аһ, adapter d 
BATHURST, INC. | 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts-12 units or тоге, 


| COMPUTERS 


AWESOME GAMES, graphics, applications for 
IBMs/compatibles. "Try before you buy." FREE 
CATALOG (800) 821-7625 


VIRTUAL REALITY gf 


COMPUTER TOO OLD? Save Money, Upgrade 
your XT/ AT! $149- 386/40, $249- 486/33 
Complete Kit. Easy Instructions. CompuBoost 
1-800-362-5053. 


FREE CATALOG- ON- DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTEF 
SOFTWARE, 1-800-598-7238. 


PHOTO SCANNING into WINDOWS WALL. 
PAPER $6/photo. $20/four. Photos returned 
Computer Attractive Technology, 6400 Bal 
timore National Pike #299, Baltimore, ME 


| 21228-3915 


| CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL 
BRANDS) AT WHOLESALE PRICES. 70% 
SAVINGS, EXAMPLE-DISPOSABLES @ 
$17.00. INFORMATION 800-521-3511 


| : 
EYEGLASSES | 


EYEGLASS GROUP- READING GLASSES- 3 
FOR $9. FREE Brochure with eyetest chart. 
Prescription Eyeglasses By Mail. - FREE 
Prames- FREE Catalog- 1-800-765-6947 


DO-IT-YOURSELF | 


FORMER INTELLIGENCE AGENT!!! WEAP- 
ONS, SURVEILLANCE, COUNTERMEAS- 
URES, CELLULAR, NIGHTVISION. $5.00 OP- 
ERATIVE SUPPLY, 3111 ARENDELL ST. 
MOREHEAD CITY, NC 28557. 


HI-TECH SURVIVAL!| 
(Manuals and software: Computers, Electronics, 
| Phones, Energy, Security, Weaponry, Rocketry, Fi- 

I| nancial, Medical. 150+ offers also include Special 
Projects, Technical Research Services and Hard- 
ware. By John Williams, former Senior Engineer 
(Lockheed), Professor of Computer Science (NMSU). 
As seen on CBS "60 Minutes," Forbes, etc. Since 1971. 


Offers include: Cellular & Cordless Phreaking 

($69), PBX Hacking ($39), Computer Phreak- 

ing ($39), Stopping Power Meters ($29), ATM 
|($39), Hacker Files ($59), Stealth Technology 

($29), High Voltage Devices ($29), Phone Color 

Boxes ($29), Radionics Manual ($29), Rocket's 
| Red Glare ($29), Secret & Survival Radio ($29), 

Robofone Autodialer ($29) - more! VISA, MC OK. | 


No CODs, POs. Add $5 total SH. New Catalog $4. All 
items In stock. Sold for educational purposes only. 


CONSUMERTRONICS| 
12011 Crescent Dr, P.O. Drawer 537 
Alamogordo, NM 88310 . 
|Volce: (505)434-0234, 434-1778 (BAM-8PM) 
| rar pese aes Hide only. 24-hr, 7 days/Wk. 


IRON 1% Ibs. for CASTING IRON CEMENT. 
$12.90 check or MO; PK Industries Box 7375, 
Pittsburgh, PA 15213 


MAKE YOUR OWN DIME SIZE 
TRANSMITTER FOR UNDER $10! Plans $3. 
Transtech, P.O. Box 1533 Southhampton, NY 
11968-9 


TELEPHONE ilL. DEVICE 


reco je: and va 
NND phone 5 3ME were 
wr ai L 


Super Bowerîul FM TRANSMITTER 
Wan Wy [ктт mpe aaowertul than abe 

Teansmés up to 'à mie 19: ary FM гате em TE 
Assemble Kai- up Ip ^n bahen [М Fî 

o cala iig oF Tr 


specat dams 


Жаста "Voice Strambisrs an 

IET. 5 Marus Cep 
Сай 407 -7275-1000 or send $19.95 ($1. 00 

| shipping par itam to: USI Corp., PO Box 

| P5-2057, Melbourne, FL 32902 COO. ОК. 


NIGHT VISION Comprehensive Catalog. Amer- 
ican, Russian. $20.00 Refundabie. Night Sight, 
6945 Indiana Ct. #800, Golden, CO 80403. 
303-940-0322. Fax 422-0724 


` REPAIR FOAM ROT 
FOR YOURSELF! 


SAT will save y 


$27 95/ or. BOSE S01 's 6795/0 (inc 
S/H. No COU' s) Do it yoursall with SAT! 

800-747-3532 MC/VISA 
STEPP AUDIO TECHNOLOGIES 704-647 i HN | 
PO Box 1088, Fiat Rock, MC 28731 nol make & modal ww. 


POORMAN'S INFINITY TRANSMITTER! 
iMonitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 
Electromart, Box 4, Carthage, TX 75633-0004. 


UPHOLSTERY TRAINING "VIDEOS. FREE 
BROCHURE. VUE, BOX 128Р5, Е! VERANO, 
CA 95433 800-635-3493 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON" COPIERS. 


TN ore SAVE OVER 75% "^ "$49.95 
Complate kil includes Ё “$19.95 

А dc оз sent ke کے‎ ES LASER PRINTERS | 
MORACK m: 7|. $19.95 | 
INCORPORATED Order or Information| SHARP- Cperens 
142 Wi -— ü o. = (708) 598-0580 XE BOX 5008 
Pos His 65 TE Fax (70g) 59.9203 | $29.95 


DO-IT-YOURSELF | DO-IT-YOURSELF 


SMART ULTRASONIC BACKUP SYSTEM. 
Recognises Distance And Position. PATENTED. 
Plans And Specifications $15.00, Or Send 
L.S.A.S.E. For Free Info. SARAC'S ELEC- 
TRONICS, P.O. Box 809, Carmel, NY 10512. 


WORLD'S SMALLEST 
FM TRANSMITTER 

ALL OTHERS OBSOLETE! 

New Surface Mount Technol 

ogy (SMT) makes the X ST500 

the smallest most advanced FM 

transmitter you can buy! Power- 

ful 4 stage design provides 

greatest range of any unit avail- 

able today. It can transmit whis- 


‚| pers up toa mile away. Powered 


by 8V battery, it works with any 
FM receiver and is easily tuned 
over the FM radio band. Order 
our easy to assemble E-Z Kit 
with all chip components pre- 
assembled to the circuit board 


$44.95 CUM m^ MC, OTHER PRODUCTS! 
DO, or C 
SATISFACTION GUARANTEED. 


1-800-336-7389 


XANDI ELECTRONICS - SINCE yt rs ы 
201 E Southern Ave, Sulte 111, T AZ 85 


ASK ABOUT OUR 4 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa’ MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. & 


Bug/Phone Tap Detectors*Covert Video 
‘Vehicle Tracking*Phone Scramblers 
*Transmitter Kits«Caller ID 
Telephone Recording Systems 
*Shotgun Mics*Voice Changers 
*Locksmithing*And More... 

FOR CATALOG SEND $5.00 TO... 


2480 NIAGARA FALLS BLVD 
TONAWANDA, NY 14150 (716) 691-3476 | 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 
EVERYTHING! Catalog $5.00 РЕР. Box 


| 830024-5, Norcross, GA 30093 


ELECTRONIC SECURITY PRODUCTS 


KEEP SAFE WITH THE MOST 
ADVANCED TECHNOLOGY! 


IMB VIBRATING BUG DETECTOR WATCH, 
~ OR BUG DETECTOR PEN. THE MOST 


ЙД COVERT BUG DETECTORS EVER MADE! 
. FOR MORE INFO CALL: 516-538-2005 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 801-487-3823 


| Talking Memo Recorder Key Chain- records 


and plays messages up to 16 seconds. Only 
$24.95! Fun Catalog $2. EX Co., 851 Burlway 
Road, Suite 419, Burlingame, CA 94010 


{SPY SUPPLY} 


Find out why the 
| C/A- PBI- DEA — 
SECRET SERVICE 
Have ordered from our 
i catalog! 


1 SPY SUPPLY, INC. 
1212 Boylston St. 44120 
P Chestnut Hill, MA 02167 
(617) 327-7272 


ULTRACOVERT PINHOLE MICRO 
VIDEOCAM! 10 Mile Video Transmitters, More! 
"Affordable Microvideo" Catalog, $3.00. 
SUPERCIRCUITS, 13552 RESEARCH 
BLVD.#B-3, AUSTIN, TX 78750 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


obs 4 
a d T k "2 
A E: B 


| а Enforcement Grade Device on 
a single IC CHIP is a Room & 
Tele hone transmitter all in onel 
eSimple 5 minute assembly! 
e No circuit board soldering! 

eMONEYBACK GUARANTE | 
Attach the МТ-75 microtransmitter chip to 
any 3V to !2V battery and you can hear 
every sound in an entire house over 1 mile 
away! Tiny IC chip uses the most advanced | 
geben to allow you to hear every sound 
even | - on any FM radio tuned to 


the "secret" select. You can 


reque Ou 
also attach the УТ.75 anywhere on а 


lelephone line and monitor both sides of all 
paons conversations - crystal clear - without 
ever needing а batten! Tunes from 80 tog 
130MHZ! The VT-75 is powerful (100mW)§) 
so it transmits farther - even through wells 
and buildings - where tiny PC boards with 
limited circuitry just can't. Want the smallest 
room transmitter you can buy? Just power 
the VT-75 with a hearing-aid battery and it 
still outpertorme all others! WE DON'T 
MAKE FALSE CLAIMS. Our VT-75 is the fl 
ou can buy anywhere that comes 
ll 30 day unconditional 
guarantee! Pre-tested 
microtransmitter with miniature microphone 
and instructions 
te transmitter - $ 
S&H or save - buy 2 for $45.00 each with 
free S&H! VISA, MC, MO, for immediate 
shipping by U.S. Mail. COD's add $4. 


ECO BOX 607 | 
| INDUSTRIES” шүнө Pos pa told 
CALL 914-232-3878 24HRS 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! Mu't-lunction device: 
listen in ќо your premises remotely; or access existing "ongoing" 
phone conversations, Also includes emergency cal "break-in"! 


Easy to assemble. TELGRAB1 Plans... $10.00 
TELGRAB1K Kit [minus enclosure)....$99.50 

TV/Radio Joker Kit з AW cm 
One of the best high tech gags! ^M. раж 1 
EJKIK ... 52450 -/ Y] CIE 
f Laser "таныл Listener een = haar sounds 
irom an area via a lite beam | |J. LLIST20 Plans .. $20.00 

ET 3 3 Miles su Voice Transmitter 

E | Ulira-sens ive, gn performance kit 
| BS at low cost FMVIK.. „ $39.50 


| 3 i Automatic Phone FM Transmitter Kitta transmits bott 


| sides ol phone conversation. VWPMPK.... as 949, " 
Pine Taping System ae DO 
Automatic, ready to use, completa 

with 4X extended play recorder. TAP2OX... .. $129.50 


Lf {mw Visible Red LET 
Ale Produces 1 mili om temp equiv. LASOSK....§59.90 fuz: 
FREE CATALOG! With Order - Or Send $1.00 I 

ГРАН. COD's add $4.50 extra, | 


INFORMATION UNLIMITED | 


MC*VISA«Chacks walcome - add $4.00 


POBOX716 DEPTPS193 AMHERST, NH 03031 
Orders 800-221-1705 - Ings 603-673-4730 + Fax 603-672-5406 


EDUCATION & INSTR UCTION 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (B00)688-3542, 


| LASALLE UNIVERSITY, Dept. #618, 


Mandeville, LA 70470-4000. 


Fully Approved ‘University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 2R5J, 1415 Third St., San 
Rafael, CA 94901: 800/552-5522 or 
415/459-1650. 


EDUCATION & INSTRUCTION 


LEARN HIGH-PROFIT PC REPAIR - TROU- 
BLESHOOTING, SERVICING, UPGRADING 
AND INSTALLATION. HOME STUDY. FREE 
LITERATURE. P.C.D.l., ATLANTA, GEORGIA. 


800-362-7070 DEPT.JG109. 
Fr пн Шш ШШ ШШ ОШ роў 
Eam А Degree : 
| in Electronic i ў 
Engineering — * 


ы 

Fully accredited with over 150,000 "es «^ f 
world-wide graduates. Founded in 1934. Send 

for Free Home-Study Course Catalog. Cleveland 
Institute of Electronics, Dept. AZP05,1776 East 
17th St., Cleveland, OH 44114-3679 


LEARN PRIVATE INVESTIGATION. FREE In- 
formation. Valley Press, 515 North Third, Paden 
eit WV 26159. 


Be a home inspector! 
Train at home-learn what the 

= pros know. Start your own prot- 
TLI M table home inspection business. 
MV й E Free literature: 800-223-4542. 


24 Mame 


nee m шнын шшш 
2 F 


Age 
EE Address —— 
City State Zip 
ma School of Home Inspection 
тй EINEN гер. PG109, 6065 Roswell 
| өл acon Road, Atlanta, Georgia 30328 


а - 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


Learn VCR repair! g 
i Home study. Learn high- ^ 3 


repairs without costly equip- 
{ ment. Free career literature. 


| Call 800-223-4542 
j The School of VCR Repair j 


6065 Roswell Road, Dept. VG109 
Atlanta, Georgia 30328 : 
E E E E E E E E | 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENEICA, CA 94510. 
800 835-8535. 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS! FREE IN- 
FORMATION. PUBLICATIONS 
INSTRUCTIONS, VIDEOS, COMPONENTS. 
KAYLORKIT, POB 1550PS, BOULDER 
CREEK, CA 95006-1550 


| 
" 
| 


EMBLEMS, PATCHES, DECALS 


| CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT.8068. 


EXTRA INCOME! ASSEMBLE EASY PRO- 
DUCTS IN YOUR SPARE TIME! 
1-800-377-6000 ext.6055. 


| INTERNATIONAL Employment. Free details! 70 


Chartres, Unit P, Montreal, Quebec, Canada, 
H9A 1J7. Fax: 514-421-6831 


JOBS! Your Area & Interest. Free Details! Send 
S.A.S.E. PO Box 29292 Balto., MD 21205 
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HELP WANTED 


GUAR- 
FREE packet! 


$1,500 WEEKLY mailing our circulars!... 
ANTEED!.. Begin NOW!... 


MESA-L2, Box 4000, Cordova, TN 38018-4000. | 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (1) B05 962-8000 
Ext. Y-20025 


Excellent Income! Assembling easy products at 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


High-Paying! Easy product assembly. Work | 


from Home. Call Immediately! 1-800-919-3344 
Extension 1230. 


HOME TYPISTS, PC users needed. $35,000 
potential. Details. Call (1)805 962-8000 
Ext.B-20025. 


| ENERGY SAVING | 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. Fea- 
turing Sun-Lite(tm). Solar/electric vehicles, con- 
version kits and components. 52.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$2.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-36, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
U.S. & INTERNATIONAL PATENT APPLICATIONS 
| Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention. 
Overseas production, prototypes 
and research readily avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
| copyrights and trademarks 
| Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Call toll free 
j 800-367-7749 


US & Canada 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787] 


AN “INVENTORS” CATALOG/ Idea protection 
package. FREE. 24 Hours. 1-800-955-8888 
(Extension'805) 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
es. Patent Research 1-800-428- 5779 


The Logical Process ® 
Inventors 
Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352 | 


DATE AND PRE-PATENT ALL YOUR INVEN- 
TIONS, IDEAS. TODAY! BEFORE LOOSING 
YOUR RIGHTS!! Forms $29.95 Details $2. 
Bilmon, 347A Spring Garden, D.D.O. Canada 
H9B 159 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FIXED FEE PATENT APPLICATIONS. Contin- 
gency Licensing and Enforcement. David Fink, 
Esq. (203)325-3344. 
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FOR INVENTORS 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-67 7 6382 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/ FREE REVIEW, call 
FREEDOM MARKETING, INC (800) 932-4298. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975, 1-800-338-5656. 


INVENTORS’ DIGEST. America's ONLY In- 
ventor's Magazine. $22/year. Satisfaction quar- 
anteed. 1-800-838-8808. 


Inventors: Free information on offering your 


invention for sale. Kessler Sales Corporation, 
C-7-Fl-4, Fremont, Ohio 43420. 


INVENTORS - NEVER SEND IDEAS TO 


| STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY IDEA 
PROTECTION/MARKETING METHOD! NON- 
PROFIT ORGANIZATION. FREE 
INFORMATION-24 HOURS: 1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


MARKETABILITY OPINION - before patenting. 
Former Director Marketing Nation's Largest Pat- 
ent Law Firm. Confidential Review. FREE INFO 
24/HH 202-686-4772 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT'S OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10278 


REGISTERED PATENT ATTORNEY, FORMER 


| PATENT EXAMINER. FREE PATENT/ 


TRADEMARK INFORMATION. MARK 
BENDER 1539 Franklin Avenue Mineola, NY 
11501. 1-800-689-6777 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
llestrings. Free patent/trademark information. 
1-800-966-7577. 


S.E.L.L.tm YOUR IDEA! Discover our exclusive 
S.E.L.L.tm SYSTEM for New Product Develop- 
ment. For free information, call Harshaw Re- 
search 800-451-1326. 


| FINANCIAL | 


DEBT CONSOLIDATION. Reduce Interest. Cut 
payments 30-50%. Stop collections. Avoid Ban- 
krupcy. Licensed/Bonded. (Non-profit) MCCS 
(800) 590-7474 


FEDERAL LOANS for small business now 
available, 1-800-777-6342 for free detail. 


Foreclosure of your property imminent! Stop it 
now. For information on Barebones Bankrupcy 
call 1-900-289-6680. $2.00 per min. - average 
call length is 4, min. Must be 18 or older. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
Sources box 5529-Y, Diamond Bar, CA 91765 


INCOME TAX IS VOLUNTARY! LEGAL TREA- 
TISE PROVES EVERYTHING! SEND $10. M.O. 
ONLY. J. LEVINE, 300 PENNINGTON ‘AVE., 
PASSAIC, NJ 07055. 


FINANCIAL 


LOANS any amount-ail purposes. Free applica- 
lions. Financial, 1-800-872-B60B, (913) 


| 539-8216. USA/INTERNATIONAL. 


OVERDUE BILLS? Bad credits no problem! 
Licensed/Bonded. Applications to $50,000. Not 
loan company TCAC. Dept PS, P.O. Box 
26397, Birmingham, AL 35226 or call (800) 
869-0607 

SAVE UP to thousands on your nexyt new car. 
PROVEN money savings plan. RUSH $4.00 TO 
Box 26011, Saskatoon, SK., Canada, S7K 8C1. 


SWISS BANK ACCOUNTS. Legal! Discreet, 
Safe. 100% Guaranteed for U.S. Citizens. Free 
Info. (619)767-4989 or write Swiss-Fact, 1800 
Postfacs, Borrego, CA 92004. 


FOR THE HOME 


WATER FILTERS: Provide safe drinking water 
for your family. Learn to make your own reliable 
water purification systems using common hard- 
ware, | have developed several systems using 
my experience in water quality control which will 
provide excellent drinking water. | have built 
single outlet applications for as littie as $10.00 
per unit. For plans send check or money order 
for $12.95 to P. Turner, 311 Paces Run Ct., Cola, 
SC 29223. 


GOVERNMENT SUPLUS 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761. | 


GOVERNMENT SEIZED Cars, Trucks, Boats, 
Computers, Televisions. Surplus Bargains Ga- 
lore! Your Area. 1-800-601-2212 Ex.SP6050. 


HEARING AIDS 


HEARING AIDS - GUARANTEED LOWEST 
PRICES! No huge commissions, Home trial, 
terms. All makes. We're the oldest, biggest, best. 
Custom instrument specialists. Free informa- 
tion,(800) 323-1212. Lloyds- PSC. 


FREE 
CATALOG! 


New Hearing Aids 


* All Models 
* Huge Savings ON 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HOME SECURITY 


SAFE AND SECURE CHAIN BURGLAR 
ALARM $13.95. Empire Box 620038PS, 
Doraville, GA 30362. 


| IMPORT/EXPORT 


| FSELL IN THE NEW EUROPE - Î 


ELL IN THE NEW EUROPE 
| SHARE THE VAST PROFITS! | 


| Incorporate easily and inexpensively l 
i in England, and reach 372 million rich T" 
customers. New, no-nonsense fact-file 
tells you how, gives detailed info. Send 
! $24.99 for rush dispatch. Euro-Gold, | 

PO Box 301, Pittstown NJ 08867 


i il‏ تتت 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta- 
tion to industry. National exposition. 
1-800-288-IDEA. 


E c um" НИ 


‘count & steady job. Call 1-800-445-0680. 


INVENTIONS WANTED 


GRANTS AVAILABLE for prototypes, busines: 
start-up, ect. TITAN Corporation Box 62 Ste 


ward, IL 60553 e 


INVENTORS; Free Patenting Information Kit 
The Concept Network Represents people will 
new Product Ideas. Prototype or schematics 
preferred: but not required. Call today 
1-800-835-2246 ExL87. | 


AMAZING 6X4 FOOT KITE. Soars thousands 
of feet with minimal wind, Complete, easy 
PO Bos 


instructions, $5.00 Novelty Tech. 
2283, Morganton, NC 28680. 


-KITES 


i FREE COLOR CATALOG 


Choose from over 200 kites. 

Many unusual & innovative designs. " 
| Call or write for your catalog today!  g 
| Into The Wind * (800) 541-0314 | 


шага 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI: 
DATION, BUSINESS, AUTO, RESIDENTIAL 
1-800-444-6599 - 24 HOURS. 


BORROW $500 - $40,000! "Overnight on Big 
nature. Keep indefinitely! Action, Box 5499-Ү 
Diamond Ваг, СА 91765 | 


DIRECT LENDER FINANCING! All Credit in: 
vited to apply! Call 24 hrs. 1-800-873-1279 | 


ac 


SIGNATURE Loans, must have checking 


MISCELLANEOUS 


Genuine Leather Imported Wallet: Rush $8. g: 
+ $1.50 S&H, Shiza Imports, Box 2798, Colt 
Station, TX 77841-2798 


REPLICA SWISS WATCHES 18KT Goldplated 
Lowest Prices! 2Y Warranty! Waterproof 
PH(404)682-0609; FX(404)682-1710. 


REPLICA SWISS WATCHES 18KT Goldplated 


Lowest Prices! 2Y Warranty! Waterproof 
PH(404)682-0609; FX(404)682-1710. 


MONEYMAKING OPPORTUNITIES 


$80,000 From one acre! GROW GINSENG 
Leeland's. 3712--SP Cooper Hoad 
Indianapolis, IN 46208 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 6517 


WIN $200+/HOUR! Secret ROULETTE methoc 
now revealed! Details: Graham, 2122-P Jean 
marie, Perris, CA 92571. 


MOVIES, FILMS & VIDEOTAPES 


VIDEOCASSETTES!! NEW EXCITING TITLES 
$2.79 PHOTOLOG $1.00: HORTON, ВО» 
2011-P, CHICAGO, IL 60690-2011 


NEW PRODUCTS 


Unique Catalog. 180+ Electronic Products. Тор 
Mfgr's. Send $5.00 Cash/Check. Plains Cor 
poration, P.O. Box 272, Spring, MN 55348 


OF INTEREST TO ALL 


SEE SHUTTLE LAUNCH UP CLOSE! NAS/ 
Viewing Pass Information And Schedule, $3 
А. Henry, Box 1155, Cape Canaveral, FL 3292( 


SUPPRESSED BY "SECRE? 
GOVERNMENT"- NIKOLA TESLA, FREE EN 
ERGY, UFOS, AREA 51. Illustrated 144 pagi 
research report. Special $10. Innerlight, Bo: 
753-PS, New Brunswick, NJ 08903 


PLANS & KITS 


JECORATIVE flower pot lamps. FUN to make. 
"lans $5.00 E. Beahm 2108 Evans City Road 
Zelienople, PA 16063 
DETAILED PLANS. Beautiful 5-car, 44" long, 
WOOD TRAIN. $5.35. Etowah Station, Box 485, 
Nhite, GA 30184. 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107 


SES m MOLE DETECTOR. 100% EF- 


FECTIVE. SIMPLE CONSTRUCTION PLANS 


AVEN, MI 49090 =a l 
MOTORIZE Your WHEELBARREL! Easy plans 
des Jaderlope, P.O. Box 2791 Inverness, FL 
84451-2791 

Concrete Dome Kil (800)608-0001 

, Monolithic Constructors, Inc Free 
PO Box 479-5 • 


Brochure 
Italy, TX 76651 or $19,95 
Video 


Build your own strong 
concrete Monolithic , 
Dome"! Offices 
homes, sheds, 
cabins, rental 
units, etc. 


S Pur 


Shoots: 
Confetti m 
Polaters 400° 
Spudettes 1200" 
MUZZLE LOADER PLANS $4.85 


La 
ERATE. 


SEND TO 
SP T DADO RA 
Р.О. В OX 5 
BREECH LOADER PLANS 812.95 BERR YV "ILLE, AR. 
INCLUDES 12 IMPROVEMENTS) 72616 


PLANS, BLUEPRINTS - 


BUILD SAFE, EFFECTIVE, LOW COST IN- 
SECT TRAPS complete instructions $6.00, 
DTS, 16715-12 Yonge ST. #313s Newmarket, 
Ont. L3X1X4 


MANTLE CLOCK, PLANS $3.00 +5.А.5.Е,, 
.D.O. DESIGNS, P.O. BOX 53, LAKEWOOD, 
Y 14750-0053. 


cea ive set 

Four Roof Styles 
Meets Building Codes 
specify 1-Саг or 2-Car 


| Gh Designs PU BOX 26024 EUGEN 


ir AD grini 
r Lh M ZU. 


LANS, DOG HOUSES, CAT CONDOS $5. 
"escriptions $1, S.A.S.E. (Refundable), Clever- 
3lans P.O.Box 3233, Cuyahoga Falls, OH 44221 


| PLASTICS | 


ASTOLITE Liquid Plastics. Crystal clear, col- 
irs. For Casting, embedding, coating, fiberglas- 
ing, repairing and reproducing with our Mold 
Making Supplies. Catalog $2.00. CASTOLITE, 
lept.84G/PS, 4915 Dean, Woodstock, IL 60098 


RUBBER, plastic compounds, techniques, 
bources. Free information: Caster, Box 
16586V6, Memphis, TN 38186-0586. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
віс. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725 


55. LEWIS, 236 CHERRY COURT, SOUTH | 


SHORTWAVE RADIO 


Hear world news and 


events 24 hours a day | 
Sangean 


wih the 
ATS-202 Digital Short : 

мате Receiver, SW in 2 | | === 

bands, 2.3-7.3 Mhz and 

|9.5-26.1 Mhz. AM and 

FM. Simple operation. 

Compact size: 5.3% 3x 

1 м. 1 yr. Warranty 

Only $99.50 + $8 S/H 

(US) $12 (CAN) ‚СА | Sangean ATS-202 
Res. add tax. VISA/MC | Shortwave Receiver 


CHILTON PACIFIC - 5632 Van Nuys Blvd. , | 
#222, Van Nuys, CA 91401. Call 1-800-717-7780 


. REAL ESTATE | 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethal Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
exe. (707) 448-1887 (4JG6) 


MONTANA — 


|| Trees, Creeks, and Wildlife, 20 QUALITY acres 
(and up), close to Yellowstone Park, starting at 
||$9,750. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 
| Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-682-8088 


GOVERNMENT HOMES from $1 (U repair). 
Delinquent tax property. Repossrssions. Your 
area (1) 805 962-8000 Ext. GH-20025 for 
current repo list. 


MINNESOTA - BEAUTIFUL FORESTED 10 


acres. $6500. National Forest-Gull Lake 1/4 


Mile. FREE INFORMATION. EASY FINANC- 
ING. OWNER. 1-800-782-0746 anytime. ` 


GOVERNMENT LAND 
US CITIZENS ONLY 
20 acre claim program still available, get yours for | 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by- | 
step package including maps, telephone helpline, fil- 
ing forms, etc. send $20; or for more information send | 
$3. PUBLIC LANDS TITLE, PO Box 2845-HM Port 
Angeles, WA 98362-0336 (this is not Homesteading, | 
| it's much easier and only costs $1. per acre). | 


RECIPES 


CAJUN BARBEQUE MEXICAN SPECIALTIES. 
AWESOME $5.00 SASE 3805 P.C.H. SUITE 
#128 TORRANCE, CA 90505 


RECYCLING 


HELP AMERICA! We make the best most 
durable mats you could ever buy. We use 
recycled tires, and custom make them to your 
specifications. For more information send $1.00 
and SASE to Windriver Distributing, PO Box 
2039, Estes Park, CO 80517. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
2421PS Pratt, Chicago. IL 60645, 
312-764-0100, 800-890-3199 


SATELLITE TV | 


Get Sound For Your VIDEOCYPHER Il. No 
Codes Needed. $19.95. Nassirian, Box 382, 
RioLinda, CA 95673. 


INSTALL YOUR OWN, SAVE, PLANS $15.00 
CHECK M/O: ADRIAN SATELLITE, PO BOX 42, 
ADRIAN, GEORGIA 31002. 


| Vacuum Pumps. 


SATELLITE TV 


SUPER iow satellite prices. Free 32 page 
catalog. Satman, 800-472-8626 


Satellite-TV 3 


100% Satisfaction 
Guarantee 


56 Page 
Catalog Buyer's Guide 


* All Major Brands ' 
: Complete Systems 


- Accessories. 

+ Huge Savings 

+ Easy Installation 
« Complete Intruct. 


| Over 40,000 Satisfied Customers 
| « 1-800-334-6455 


Ir] 219-729-5231. Fax 218-729-4878 
e SKYVISION INC. 


£F, з 
|a pi | 
A. 1030 FRONTIER DRIVE 


М 
mt FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! | 


‘STOPPING ROOF PROBLEMS 
on flat, sloped and geo-dome roofs since 1978. 
| Liquid applied Fiberglass Reinforced Acrylic 
| | Roofing System. It Waterproofs. Apply on metal, | 
| waferboard, asphalt, styrofoam, plywood & other 
| | new roof sheathing materials. For commercial, | 
| industrial & residential roofs. Stops leaks & roof | 
[rumble in mobile homes. Weatherproofs solar 
| panels, sky lights, fiberglass roof pahels. Stops | 
rust on metal and structural steel, bridges, etc. | 
We still have areas 
available in various 
regions tor Dealers 
and Distributors 
POL AR SE Al Inquiries are 
НООР SYSTEMS, welcome. | 
| ` Cali POLAR SEAL 
| WILL 1-800-343-7663 
Vales MON-FRI 8AM - 5PM | 
| FAX 1-219-356-1859 
| : HUNTINGTON, IN. | 


RUBBER STAMPS 


|| 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only 2° 
- each 


(Max 30 eters pe ling 
INK PADS ‘only 8 35 ea 
Брес y cad Fig pn 
Add 75с per or Sem ‘postage & hangin 


| THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 iis | 


QUALITY Stamp Mtg. Box 35514-5 Tulsa OK 74153 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 


NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


GROW ANCIENT SEA LIFE from the dust of the 
oceans. Complete kit $8.95 W.B.S.1., P.O. Box 
23941, Federal Way, WA 98093-0941 


LABORATORY GLASSWARE, equipment, 
New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds' Scientific, P.O. 
Box 3728, Pinedale, CA 93650-3728. 


LABORATORY CHEMICALS AND 
GLASSWARE, WILL SHIP catalog $2.00 Indus- 
trial Chemical & Scientific Co. Inc. 11722 
Charles St. Houston, TX 77401 800-392-4047 


| MAKE YOUR OWN ROCKETS homemade 


fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, Р.О. Box 1, CATASAUQUA, PA 


| 18032 717-256-3087 


SPECIAL SERVICES - 


UNEMPLOYED, TIRED OF MAKING SOME- 
ONE ELSE RICH! Let Our Report Show You 
How To Start Your Own Beeper, Alarm, Billing, 
Voicemail Company At Home. For More Info Call 
1-800-993-4NEW Mailbox 77. 


| SPORTING GOODS | 


Darts And Supplies. Full- colored catalog. 107 
pages. $20.00 Redeemable first order. Retail 
and wholesale. SSI, 1408 N. 116th St, #2, 
Wauwatosa, WI. 53226, 1-800-494-SHOT. 


STAMP COLLECTING - 


300 Spectacular Stamps. $1.00. Plus fantastic 
approvals! NeoTrends. SF94, Box 982F, To- 
ronto, Canada M4 Y 2N39. 


50 Different Selected United States Stamps. 
Only $1.00. Tom Roush, PO Box 1706-M, Willis, 
TX 77378. 


FREE DISCOUNT PRICE LISTS, 
197-B, HANFORD, CA 93232. 


IVA, BOX 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS AND BANK- 
NOTES. PLUS YOU'LL RECEIVE STAMPS ON 
APPROVAL. BUY ONLY WHAT YOU LIKE, 
RETURN BALANCE, SATISFACTION GUAR- 
ANTEED. JAMESTOWN STAMP COMPANY, 
INC., DEP’T.E64PS, JAMESTOWN, NY 
14701-0019. 


UNITED STATES 10 different mint commemora- 
tives 10cents. Approvals. CORNETTA, РОВ 


| 1509-5, Lake Placid, FL 33852. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


LATHES 
‘STARTING AT $390 

| MILLS ‘METALS -BOOKS 

== | PRECISION INSTRUMENTS 


Catalog $2.00 
(513) 322-8562 


CAMPBELL TOOLS COMPANY 
2100-P Selma Road - Springfield, OH 45505 f 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES • MILLS « SUPPLIES • METALS | 


BLUE RIDGE MACHINERY & TOOLS 
CALL TOLL FREE 800-872-6500 


` BOX 536-PS • HURRICANE, WV • 25526 


WATER PURIFICATION | 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 
33514-0459 


Reach 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. August ‘94 issue deadline (on sale July 12th) is May 13th. Rates: $13.00 per word. 
inimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, MasterCard, American Express, 

Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street address for our records. Send order and 

remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are 
subject to the applicable rate card, copies of which are available upon request sent to the addresss provided. , 


Ms. Randi Cohan, Paul Walker, Classified Advertising Representatives 


POPULAR SCIENCE FEBRUARY 1994 • 119 


EDITED BY CANDACE GOLANSKI 


100 Years AGo 
A Way To FLY 


E o? flying machine 
consists of canvas 
stretched over a curved 
wooden frame measuring 
fourteen square meters. Àn 
opening at the center ac- 
commodates the flier, who 
keeps the apparatus in the 
air by working his arms. 
With a favorable wind, the 
glider can travel 300 me- 
ters."—June 1894 

The first manufactured 
aircraft was Lilienthal's 
Type 11 glider from which 
today's hang gliders evolved. 


25 Years AGO 
15 Back 


wo possible solutions 
to the problem of air 
pollution may soon be 
tested on the road. Bill 
Lear, father of the Lear 
Jet, and Wallace Louis 
Minto, one of the devel- 
opers of the atomic 
bomb, have developed 
steam-powered engines. 
Lear is vying for a De- 
partment of Transporta- 
tion grant to test his wa- 
ter-vapor engine in San 
Francisco, while Minto's 
engine, which uses Fre- 
on-11 instead of water, 
has already been select- 
ed for testing in two 
Dallas Transit buses." 
—June 1969 
These attempts to 
revive steam- 
powered ve- 
hicles were 
unsuccessful. 
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75 Years AGO machines in large cities. 
| ; On such a track, the pilot. 
Roorrop Runways could start and alight dead 
against the wind, as he al- 

banked oval track of ways must. One point of 

open iron gratings built the track would run off to 
over a group of buildings ап elevator platform. The 
would provide a solution to — pilot would then use the 
the puzzling problem of elevator to take his plane 
where to build a suitable down to the parking 


landing platform for flying- garage.”—June 1919 


SAMPLING A CENTURY OF POPULAR SCIENCE 


25 YEARS AGO 
READY For Merric? 


t last, the U.S. is seri- 

ously considering con- 
verting to metric measure- 
ments. A proposed plan of 
conversion begins by re- 
quiring the government to 
conduct all business in met- 
ric and eventually incorpo- 
rating metric as the nation- 
al measurement standard. 
Gains in world trade, and 
advantages at home, are 
expected to quickly repay 
the cost of conversion, esti- 
mated at $4 to $100 bil- 
lion.”—June 1969 

The Omnibus Trade Bill 


| of 1988 required U.S. feder- 


al agencies to use the metric 
system by 1992. 


75 Years AGO 


No Мове Iceman 


50 Years AGO 
Tur Roan AHEAD 


T? years after the war ends 
ll you'll be able to drive to 59 
U.S. cities on a ribbon-straight 
expressway at an average speed 
of 65 mph, without stopping once. 
Wherever you head, you'll be taking the quickest, though 
possibly not the shortest, route. Busy city traffic will be cir- 
cumvented and rotaries, stop lights, and crossroads will be 
replaced by overpasses and cloverleaf structures." The Fed- 
eral Highway Act of 1944 set out a plan to build 40,000 
miles of interregional highways.—June 1944 

The 42,741 miles of the Dwight David Eisenhower System 
of Interstate and Defense Highways cost more than $124.9 
billion to construct, and the system is still not fully completed. 


50 Years Ago 


will e work, dine, ipfe - 


As automatic cold | 

storage plant that will fit | Tur Сү visit cultural centers in the 
in your kitchen has recently Or Tur FUTURE concentric layers of the city. - 
been invented. It refriger- These circular layers will 
ates without ice and can B ost large cities. surround a core of — 
make 150 cubes of ice a day. are rotten bo government build- 
A two-cylinder electric pump the core, mam- ings. High- 


in the base of the cabinet mo 

pumps salt brine through sters of 

copper tubing in the upper ugliness, in- 

cabinet. The brine, kept at a efficiency 

temperature below that of and distor- 

melting ice, promotes circu- tion. People 95. v 

lation and cooling of the air will not live - ge v 

in the food compart- in the city: of "rds a 

ments,"—June 1919 the future but YW | 
In the early 1920s, refrig- in the sur- 


erators began to replace ice 
boxes in most homes. 


So what makes a Toyota T100 truly grand? handle a substantial payload without here. Cruise control with leather-wrapped 
Well, that depends on whom you ask. sacrificing agility and performance. steering wheel. CFC-free air conditioning. 


Automobile Magazine said, "There's one And there are those who are Power windows, locks, mirrors and 


SAYE UP ТО $1000 ON TOYOTA 


good reason to pick the T100. Toyota | T100 EXTRA VALUE PACKAGES." © antenna. A chrome rear bumper. 


is simply on another planet impressed with T100's safety features — Bodyside molding. And 


when it comes to quality.“ ^ like side-door impact beams and a driver- carpeted floor mats. 


For T100 owners, the reasons are side air bag. Both standard for 1994. So before you step up to a whole 


as individual as they are. Some say new class of truck, consider all the 


that no other truck comes close to T100's To which, we would like to add some- options. Because the Toyota 
spacious, car-like thing synonymous with "grand? Savings T100 SR5 Extra Value Package 


cabin. Others rave of up to $1000 on all the options you see is designed to make you feel, 


about its unique size, large enough to CY) TOYOTA ‘T100 well, positively grand. 


"I love what you do for те” 
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Call I-800-GO-TOYOTA if youd like a Toyota T100 brochure and the location of your nearest dealer. “Savings based on MSRP of individual options, Actual аб price may vary 8Automobile Magazine, March I 1994. 
+ Always use your seatbelt. Driverside air bag i is a Supplemental Restraint System (SRS). Shown with optional alloy wheels at additional cost. Buckle Up! Do it for those who love you. ©1994 Toyota Motor Sales, L15.A., Inc. 
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At least the fuel injectors are clean. 


k^ It's fun to play in the mud, able power and performance. 
but not so fun to get stuck in it. Plus it cleans up your entire fuel 
Or anywhere else for that mat- delivery and intake systems for 
pP ter. That's why we developed up to 2500 miles. 

STP STP” Super Concentrated Fuel So the next time you clean 
sunt FIEL Injector Cleaner. your car, why not add a bottle of 
тин One bottle quickly helps STP Super Concentrated Fuel 

unclog dirty fuel injectors that Injector Cleaner. Make it beauti- 
can rob your engine of depend- ful on the inside, too. Be 
BRANDS 
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